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This study was an investigation of the effects of a
Family Mathematics Workshop on African American students'
mathematics achievement and parent-child interaction with
mathematics homework. A one way analysis of variance and
the SPSS for MS Windows release 6.1 were used to test the
null hypothesis.
The study is based on Epstein's theory of overlapping
spheres which proposes that when the school and family unite
in a partnership for children, their overlapping spheres of
influence foster a positive attitude about mathematics at
home that helps children learn mathematics at school.
The researcher found no significant difference between
the posttest scores of the controlled and experimental
groups. Further, there was no significant difference
found in parent/child interaction of the experimental group
with mathematics homework before and after the workshop.
However, positive responses indicated an increase in the
number of times per week parents played mathematics games
with their children; the degree of parents' understanding of
the lessons and assignments presented in their children's
present mathematics textbook; and the degree of confidence
parents' have in their ability to help their children with
mathematics homework.
The conclusions drawn from the findings are that
parental involvement in the educational process indicates
positive impacts on students' achievement. This five
session four-hour Family Mathematics study may have been too
short to assess the impact of the Family Mathematics
approach on these variables. A long term study is needed to
assess the impact of the program on students' achievement.
This study was also limited by having a sample size of only
20 fifth grade students in both the experimental and control
groups.
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CHAPTER ONE
INTRODUCTION
The effects of a family mathematics workshop on African
American middle grades students' mathematics achievement
were investigated in this study. Factors that affect
African Americans' mathematics achievement are important
when answers are sought to the significant
underrepresentation of minorities (Black, Hispanics, and
Native Americans) in all scientific, engineering, and other
professional fields. The extent of their
underrepresentation is in direct proportion to the amount of
mathematics employed in the field.1 The lack of
preparation in mathematics, thus, makes many professions
inaccessible to minorities. This inaccessibility not only
imposes an economic handicap on them, but it also limits the
future ability of the United States to compete with
technologically advanced countries in global markets by
having such a large number of its population unable to
participate in mathematics related professions.
National Research Council, Everybody Counts: A Report to
the Nation on the Future of Mathematics Education.
(Mathematical Sciences Education Board, Board on Mathematical
Sciences, Committee on the Mathematical Sciences in the Year
2000, 1989).
2
Research suggested various reasons why the number of
non-Asian minority students lacking preparation in
mathematics is higher than the number of White and Asian
students. First, differences in culture produce vastly
different evidence of mathematical achievement. Second, for
minorities, the expectations of parents, teachers, and
students in mathematics are low. Third, many minority
students show little or no interest in mathematics.2
Since 1970, the number of Ph.D. degrees in the
mathematical sciences earned by U.S. citizens has declined
by nearly 50 percent. The majority of new Ph.D. degrees
awarded in U.S. universities now go to foreign citizens, and
White males earn three of every four doctoral degrees in the
mathematical sciences awarded to U.S. citizens.3 To open
doors to many scientific and business careers for African
American students and enhance their opportunity to enjoy a
decent standard of living, provisions must be made to give
them a proper foundation in mathematics.
To enhance African American students' learning in the
area of mathematics, activities that will increase parental
involvement with students' mathematical learning have been
perceived as a valid intervention. Previous research
indicates that workshop programs are effective means to
improve parental involvement in education and, ultimately,
2National Research Council, Everybody Counts. 1989.
3Ibid.
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provide a positive influence on students' academic success
in school.4
Research further suggested that students' academic
success improves with greater parental involvement.5
Students' mathematical abilities also improve when students
are able to discuss their thinking with a family member.6
A closer parent-child and home-school relationship may prove
motivational in other ways, such as in increased homework
completion rates and better student attitudes about school
and homework.7 "Generally, even those students who have
fallen behind in their mathematics achievement can close the
gap between themselves and other students within a
"Chrislyn Zellars Luce, The effects of the family math
parental program on students' cognitive and effective
behaviors and parents' attitudes toward education. (The
University of Southern Mississippi, 1993). DAI, 55A, 235.
{AAC9417835}
5J.L. Epstein & S.L. Dauber, "School programs and teacher
practices of parental involvement in inner-city elementary and
middle schools," The Elementary School Journal 91 (1991):
289-305; J.W. Myers, Involving Parents in Middle Level
Education (Columbus, Ohio: National Middle School Association,
1985); Nancy F. Chavkin, ed., Families and Schools in a
Pluralistic Society (Albany, NY: State University of New York
Press, 1993).
6M.S. Ford & Caroline Gibson Crew, "Table-top mathematics
- a home study program for early childhood, Arithmetic Teacher
38 (1964): 6-12; L.M. Leonard & Dyanne M. Tracy, "Using games
to meet the standards for middle school students," Arithmetic
reacher 40 (May 1993): 499-503.
7J.L. Epstein, et al., Manual for Teachers: Teachers
Involve Parents in Schoolwork (TIPS)r Language Arts and
Science/Health. Interactive Homework in the Middle Grades
(Baltimore, MD: John Hopkins University, 1992)
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relatively brief time, if a high quality instructional
program is offered to them."8
Becker and Epstein found that teachers of mathematics,
science and social studies may need even more assistance
than other teachers in preservice and in-service education
to understand how to involve parents in their children's
learning activities in those subjects.9 Parents have the
ability to help their children and thus become a valuable
resource to the classroom teacher. Myers points out that
parents can be trained for whatever task needs to be
done.10 In fact, many successful parental involvement
programs incorporate workshops for training parents. The
Math Pairs - Parents as Partners," MAP (Monitoring
Achievement in Pittsburgh), AT-HOME,12 and Tips (Teachers
Involve Parents in Schoolwork)13 are examples of programs
which focus much attention on training parents.
"Asa G. Hilliard, Making Mathematics Work for Minorities
Georgia State University, 1990), 5.
'H.J. Becker & J.L. Epstein, "Parent involvement: A
survey of teacher practices," The Elementary School Journal 83
1982): 85-102.
10J.W. Myers, Involving parentsf 1985.
"S.R. O'Connell, "Math Pairs - Parents as Partners,"
Arithmetic Teacher 40 (September 1992): 10-12.
"John C. Weidman & Paul LeMahieu, Parent involvement in
;hildren's out-of-school learning: The MAP-AT-HOME program,
^aper presented at the annual meeting of the American
sociological Association, August 1985. ERIC Document
ID262 296.
"J.L. Epstein, et al., Manual for Teachersf 1992.
5
Research has documented the positive influence of
parental involvement on children's learning in all areas,
and recent reform recommendations for education have become
more inclusive as they call for parents, families, and the
community at large to become involved in efforts to improve
schools.14 The national education goals for the year 2000
suggest that educators foster partnerships among schools and
parents: "Every school will promote partnerships that will
increase parental involvement and participation in promoting
the social, emotional, and academic growth of children."15
A Family Mathematics Workshop approach offers guidance for
parents when they become involved in their children's
mathematics assignments and allows parents and children to
learn from each other as they progress through the
activities.
Background of the Problem
iinorities and Mathematics Achievement
The National Research Council reported the following on
the status of minorities. Although demographic factors
influence all aspects of education, they affect mathematics
"National Parent-Teacher Association, A Blueprint for
\ction: Parents and Community (Washington, DC: American
\ssociation for Advancement of Science, 1994); United States
Department of Education, Goals 2000: A world class education
for every child (Washington, DC: United States Government
rinting Office, 1994).
"United States Department of Education (U.S. DOE), Goals
1000. 1994, 2.
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education in especially troublesome ways. Among the many
subjects taught in school, mathematics is probably the most
universal, depending least on a student's background and
culture. As a result, mathematics education has, with few
exceptions, been generally exempt from public controversy
based on religion or social views. Indeed, mathematics has
benefited from widespread support of its value in general
education. Yet at the same time, precisely because
mathematics has few links to issues of belief, mathematical
ideas are not transmitted in our culture in the same way as
are theories of evolution or standards of ethics.16
Students enrolled in advanced high school mathematics
courses come disproportionately from White, upper- and
middle-class families. Differences in culture and parental
expectation, magnified by differential opportunities to
learn imposed by twelve years of multiple tracked classes,
produce vastly different evidence of mathematical
achievement. Inadequate preparation in mathematics imposes
a special economic handicap on minorities.17
"National Research Council, Everybody Counts, 1989.
"National Research Council, Everybody Counts, 1989;
Thomas M. Smith, "The educational progress of Black students,"
indings from The Condition of Educationf 1994 National Center
or Education Statistics (eds.)« (Washington, DC: May 1995).
1SRIC Document No. 385 619; National Council of Teachers,
Race, Ethnicity, Social Class, Language, and Achievement in
Learning (Macmillan Publishing Company, 1992), 646-648.
The inescapable fact is that two demographic forces
—increasing numbers of Black and Hispanic youth in the
classrooms, and decreasing numbers of Black and Hispanic
graduates in mathematics— will virtually eliminate
classroom role models for those students who roost need
otivation, incentives, and high-quality teaching of
nathematics. The underrepresentation of this generation of
dnorities leads to further underrepresentation in the next,
ielding an unending cycle of mathematical poverty."
The Mathematical Sciences Education Board outlined a
ational Action Plan designed to make mathematics work for
linorities." This framework now forms the basis for what
s hoped will be a decade-long series of actions undertaken
>y the newly formed Alliance to Involve Minorities in
athematics working in conjunction with the MSEB. In this
eport, Frank Press, president of National Academy of
ciences, stated the following for making mathematics work
or minorities:
"Mathematics is important not just in the
education of scientists, engineers, and
economists, but also in the education of every
working citizen in the United States. The world
is changing, with an increasing emphasis on
"National Research Council, Everybody Counts, 1989; T.
:ross and R. Slater, "Only Five Black Mathematicians at
America's Top-Ranked Universities," Journal of Blacks in
[jgher Education 4 (Summer 1994): 72-75; Thomas M. Smith, "The
ducational progress of Black students," 1995.
"Mathematical Sciences Education Board, Making
athematics Work for Minorities: A Framework for a National
ction Plan 1990-2000, 1990.
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science and technology in every aspect of life:
the service sector, the manufacturing sector, and
so forth. Consequently, quantitative skills are
prerequisites to enjoying a decent standard of
living. This, of course, has special significance
for women and minorities, groups that have
traditionally been shut out of many technical jobs
and careers because of weak mathematics
preparation. Increasingly, these groups will be
shut out of just about any job in the years ahead
without an adequate foundation in mathematics.
The nation as a whole has to be sensitive to this
problem and raise its priority concern, because as
demographics show, our workforce is changing. And
increasingly, the nation will have to depend on
the talents and abilities of the traditionally
under represented groups. Therefore, this is
really an economic necessity for our nation."20
In her charge to the National Convocation, Beverly J,
Anderson, Director of Minority Affairs, Mathematical
Sciences Education Board, 1990, stated the following:
"It is the goal of this group to establish a
framework which will allow the nation to move from
sympathy and seek ways to build minority self
esteem and confidence in the mathematics classroom
and in the work place. We will move beyond apathy
to help all families establish home environments
to support their children's learning mathematics.
We will move beyond using mathematics merely as a
tool to control the wealth in this country and
move toward using education in mathematics to
protect the wealth of this country. We will move
beyond perpetuating negative culture and
educational stereotypes about Blacks, Hispanics
and American Indians to promote excellence for all
students."21
2OFrank Press, Making Mathematics Work for Minorities: A
ramework for a National Action Plan 1990-2000f 1990, 2.
21Beverly J. Anderson, Making Mathematics Work for
inorities: A Framework for a National Action Plan 1990-2000.
990, 3.
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Currently, Blacks make up 12 percent of the U.S.
population, Hispanics 9 percent, and American Indians 0.6
percent. Yet their representation drops sharply among
individuals with academic degrees in mathematics, science
and engineering. Blacks represent 5 percent of the holders
these bachelor's degrees, Hispanics 3 percent, and
American Indians 0.3 percent; at the doctoral level the
lumbers are even worse —1 percent for Blacks, 2 percent for
lispanics, and 0.1 percent for American Indians.22
Jobs requiring mathematical skills are growing at
early double the rate of overall employment. In the past,
uch jobs have been filled by White males; but by the year
000, there will not be enough White males trained in
tathematics to satisfy workforce demands. Women and
inorities must fill these workforce gaps, or the United
tates will be unable to compete with technologically
dvanced countries in global markets.23
Research has suggested several reasons for the lack of
reparation of non-Asian minorities in the area of
athematics. Some of the educational realities are:
- Students are turned off from mathematics in
elementary school.
"Mathematical Sciences Education Board, Making
athematics Work for Minorities, 1990.
23Ibid.
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- Teachers often lack adequate preparation, support and
delivery mechanisms.
- The expectations from parents, teachers and minority
students, themselves, are low in mathematics.
- Lack of self-esteem and lack of self-confidence erode
student interest.
- Inadequate early preparation prevents students in
high school and college from taking advanced
mathematics courses.
- There are woefully few positive role models in
mathematics, especially minority teachers.
- Many schools rely on tracking, a system that sorts
students into achievers and under achievers creating
differential curriculum, expectations, and
instruction which erodes mathematical desire.24
Some researchers believe there is a need for programs
hich provide instruction to parents to help them work with
heir children.2S A report completed at Johns Hopkins
niversity, in 1983, stressed that parents already do help
heir children; only 20 percent of parents reported that
hey never help their children with reading or mathematics
"Mathematical Sciences Education Board, Making
athematics Work for Minorities,, 1990.
2SK. Cotton & W. Savard, Parental Involvement in
nstruction, K-12 Research Syntheses (Saint Ann, MO: Cemrel
nstitute, 1982). ERIC Document Reproduction Series No. ED
35 397.
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skills during the school year.26 Hence, workshops would be
a method to show parents effective ways to teach their
children. Workshops have the potential to provide students
with the confidence that they can excel in the subject areas
emphasized and to provide parents with the confidence that
they can help their child learn.27
Although the parents' educational backgrounds differ,
more- and less-educated parents have similar goals
concerning their children's education.28 Research has
found parent involvement to be more important in predicting
success in school than the parent's educational levels,
occupations, or socioeconomic status. Thus, children of all
grade levels benefit from parental participation in
education regardless of the parents' educational background
or financial status.29
The main differences among parents are: (1) their
knowledge of how to help their children at home; (2) their
beliefs that the teachers want them to assist their children
26J.S. Coleman, "A federal report on parental involvement
in education," The Education Digest 57 (1991): 3-5.
27J.L. Epstein, "Parents' reactions to teachers' practices
of parent involvement," The Elementary School Journal 86
(1986): 277-294.
28Ibid.
29S. Dauber & J. Epstein, Parent attitudes and practices
of parent involvement in inner-citv elementary and middle
schools (Report No. 33), (Baltimore, MD: Center for Research
on Elementary and Middle School, 1989). ERIC Document
Reproduction Services No. ED 314 152; D.M. Snodgrass, "The
parent connection,11 Adolescence 26 (101), (1991): 83-87.
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at home; and (3) the degree of information and guidance from
their children's teachers in how to help their children at
home. These factors will determine the degree and
effectiveness of schools' practices of parental
involvement.3O
J. Youngblood and M. Youngblood argued that parents
play a critical role by helping their children cultivate
study habits which raise academic performance and nurture
the skills (discipline, perseverance) required for success
in life and on the job.31 But, as the Youngbloods wrote,
parents cannot simply command good study habits. Doing so
requires personal commitment—taking time to help, being
patient and abstaining from watching television while
children work.32
Statement of the Problem
African American students as a group suffer from low
mathematical achievement as shown by test scores, grades,
and minimal enrollment in advanced mathematics courses.
Mathematics success has been linked to parental involvement.
Therefore, this problem was investigated:
30J.L. Epstein & H.I. Becker, "Teacher's reported
practices of parent involvement: Problems and possibilities,"
Elementary School Journal 83 (1982): 104-108.
31J. Youngblood & M. Youngblood, Positive involvement: How




1. What are the effects of a Family Mathematics Workshop
on middle grades African American students' mathematics
achievement?
2. Do parents indicate on an informal survey that the
Family Mathematics Workshop increased parent/child
interaction at home with mathematics homework?
Purpose of the Study
The purpose of this study was to explore mathematical
achievement outcomes for African American middle grades
students when parent involvement is an intervention. This
study attempted to answer two questions:
1. What are the effects of a Family Mathematics Workshop
on middle grades African American students' mathematics
achievement?
2. Do parents indicate on an informal survey that the
Family Mathematics Workshop increased parent/child
interaction at home with mathematics homework?
It was hypothesized that a Family Mathematics Workshop
would be beneficial to African American parents in helping
them learn to assist their children with homework and
understanding school expectations by providing them with




The Iowa Test of Basic Skills and an informal parent
survey were used to answer the following questions:
1. What are the effects of a Family Mathematics Workshop
on middle grades African American students' mathematics
achievement?
2. Do parents indicate on an informal survey that the
Family Mathematics Workshop increased parent/child
interaction at home with mathematics homework?
Null Hypotheses
Hypothesis #1: There is no significant difference in
mathematics achievement as measured by the Iowa Test of
Basic Skills (pretest 1996 and posttest 1997) of African
American children whose parents participated in a Family
Mathematics Workshop and those of African American children
whose parents did not participate.
Hypothesis #2: There is no significant difference in the
parent/child interaction with mathematics homework of the
experimental group before and after the workshop.
Limitations of the Study
The following represent the delimitations and
assumptions of the study:
1. Subjects were students enrolled in the fifth grade at
Chapel Hill Elementary School in the DeKalb County
School System located in Decatur, Georgia.
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2. Parents of students in the experimental group
volunteered to participate in the Family Mathematics
Workshops.
3. It was assumed that when parents are given the
opportunity and trained, they would play the
mathematics games and engage their children in the
mathematics support activities on a regular basis
throughout the week.
4. Houghton Mifflin's Math To Go parental involvement
support materials were used as the exclusive training
program for parents.
5. It was assumed that mathematics teachers of these
students followed DeKalb County's Mathematics
Curriculum Guide which is based on the National Council
of Teachers of Mathematics (NCTM) Standards.
6. A sample of twenty fifth grade students comprised
the sample.
7. The intervention consisted of five four-hour workshops.
8. The informal survey was given at the end of the
workshop for before and after responses regarding
parents' levels of interaction with children.
16
Definition of Terms
The following terms are defined as they were
operationalized in this study.
A. Parental Involvement is a term which encompasses
the many methods parents use to participate in their child's
education. Education researcher Joyce Epstein documents six
major types of parental involvement. "The six types of
involvement occur in different places, require different
materials and processes, and lead to different outcomes."33
Type 1 - The basic obligations of parents refers to the
responsibilities of families to ensure children's health and
safety; to the parenting and child-rearing skills needed to
prepare children for school; to the continual need to
supervise, discipline, and guide children at each age level;
and to the need to build positive home conditions that
support school learning and behavior appropriate for each
grade level.
Type 2 - The basic obligations of schools refers to the
communications from school to home about school programs and
children's progress. Schools vary the form and frequency of
communications such as memo, notices, report cards, and
conferences, and greatly affect whether the information
33J.L Epstein, "Theory to Practice: School and Family
'artnerships Lead to School Improvement," in School, Family
ind Community Interaction: A View from the Firing Lines.
edited by Cheryl L. Fagnano and Beverly Z. Werber (Boulder,
CO: Westview Press, 1994), 39-52.
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bout school programs and children's progress can be
inderstood by all parents.
ype 3 - Parent involvement at school refers to parent
olunteers who assist teachers, administrators, and children
n classroom or in other areas of the school. It also
efers to parents who come to school to support student
erformances, sports, or other events, or to attend
workshops or other programs for their own education or
raining.
ype 4 - Parent involvement in learning activities at home
efers to parent-initiated activities or child-initiated
equests for help, and ideas or instructions from teachers
or parents to monitor or assist their own children at home
en learning activities that are coordinated with the
hildren's classwork.
ype 5 — Parent involvement in governance and advocacy
refers to parents taking decision making roles in the
PTA/PTO advisory councils, or other committees or groups at
the school, district, or state level. It also refers to
parent and community activists in independent advocacy
groups that monitor the schools and work for school
i mprovement.
Type 6 — Parent involvement in community collaboration
rsfers to coordinating the work and resources of community
businesses, agencies, colleges or universities, and other
groups to enhance student learning, family practices, and
18
school programs. This collaboration includes holding
community meetings that not only inform the community about
the mathematics programs in their schools, but also allow
mathematics educators to hear the needs of the community.34
B. Student Academic Achievement was defined by the
cores achieved by students on the Iowa Test of Basic Skills
sing the complete composite score.
C. Family Mathematics Workshop was defined for the
urposes of this study as a five-week program of mathematics
raining using Houghton Mifflin's Math To Go (1995) Family
nvolvement Materials which correlate directly with the
tudent math textbook. These workshops were attended by
tudents with their parents. The Family Mathematics
orkshop was based on educational researcher Joyce Epstein's
'ype-4 meaning of parental involvement.
M.L. Epstein, "Theory to Practice," 1994.
CHAPTER TWO
REVIEW OF RELATED LITERATURE
Theoretical Framework
This study of the effects of parent involvement on
African American middle grades students' mathematics
chievement through increasing parental involvement is based
n Epstein's theory of overlapping spheres. There is vast
nd increasing literature which documents the importance of
chool and family connections for increasing student success
n school and for strengthening school programs; however,
here is a scarcity of research which identifies the
ariables which influence the level of parental involvement
n the area of mathematics homework and how this involvement
nfluences student mathematics achievement, attitudes toward
athematics and parental attitudes toward mathematics
ducation.
Epstein's theory of overlapping spheres of influence of
amilies and schools on students' learning and development,
nd on family and school effectiveness is supported by a
19
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growing number of studies.1 He lists several benefits from
greater overlapping. For example, when teachers make parent
involvement part of their regular teaching practice, parents
Increase their interactions with their children at home,
feel more positive about their abilities to help their
children in the elementary grades, and rate the teachers as
better teachers overall; and students improve their
attitudes and achievement.2 Epstein's model of overlapping
s;pheres diagram shows that the external structure of the
nodel consists of overlapping or non-overlapping spheres
representing the family and social environments. The degree
cif overlap is controlled by three forces labeled time,
experiences in families, and experience in schools. Force A
represents a developmental time and history line for
students, families, and schools. Time refers to individual
and historic time - the age and grade level of the child and
the social conditions of the period during which the child
is in school. For example, in infancy the spheres in our
model may be separate. The child first "attends" home, and
the family provides the main educating environment. Parents
ahd teachers do not initially interact directly about the
J.L. Epstein, "Toward a theory of family and school
connections: Teacher practices and parental involvement across
- years," in K. Hurrelmann, F. Kaufmann & F. Losel (eds.)





2H.J. Becker & J.L. Epstein, "Parent involvement," 1982;
L. Epstein, "Parents' reactions," 1986.
21
hild's learning. Even in infancy, however, the spheres may
verlap. For example, if an infant is physically, mentally,
r emotionally handicapped, parents and special teachers may
egin a highly organized cooperative program to benefit the
hild. For all children, the family and school spheres may
verlap to some extent in infancy and early childhood, as
arents apply knowledge of child rearing and school
eadiness from books, their own experiences, and information
rom pediatricians, educators, and others. Later, in a
egular pattern spheres overlap when the child "attends"












Tint/ Aft / Crodt Itvtl
Fig. 1: Model of overlapping sphertt of ia/lueocc of families and schools
Key: laMuuaniaoiul interactions (lower cue)












Diana T. Slaughter-Defoe stated that the family's
influence upon children's achievements is largely
(independent of family structure.3 She noted that what
appears to be considerably more important to a child and
adolescent school achievement in African American
communities is the quality of interaction among and between
amily members and the children themselves.4 Slaughter
efoe also reported that parental involvement is central to
Successful child achievement. With family commitment to the
educational mission of the school in which their children
are enrolled, African American children can be successful
school achievers.8
In a study by Stevenson and Baker in 1987, a comparison
vras made between the degree of parent involvement in
sichooling activities and the children's performance on
3Diana T. Slaughter-Defoe, "Parental Educational Choice:
Some African American Dilemmas," School of Education and
Social Policy, Northwestern University. Journal of Necrro
Education Vol. 60, No. 3 (1991).
4R. Clark, Family Life and School Achievement; Whv Poor
BJlack Children Succeed or Fail (Chicago: University of
Chicago, 1983); D. Scheinfeld, "Family relationships and
chool achievement among boys of lower-income urban Black
families f" American Journal of Orthopsychiatry 53 (1), (1983):
127-143; D. Slaughter, K. Nakagawa, et al., "Toward cultural/
ecological perspectives on schooling and achievement in
African- and Asian-American children," Child Development 61
(p.990): 363-383.
SD. Slaughter-Defoe, "Parental Educational Choice," 1991.
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achievement measures.6 Results indicated that students of
parents who were more involved in the school were rated by
their teachers as more academically successful than those
tudents who had less involved parents (r = .47, p < .01).
tevenson and Baker reported that parents of younger
children (compared to older students through adolescence)
re reported by teachers to be more involved in meetings and
onferences at their children's school.7
Epstein's earlier studies and reviews suggested that
ix major types of involvement are part of schools'
omprehensive programs to share responsibilities with
amilies for the education of their children.8
Type One; The basic obligation of parents refers to the
esponsibilities of families to ensure children's health and
afety; to the continual need to supervise, discipline, and
uide children at each age level; and to the need to build
positive home conditions that support school learning and
behavior appropriate for each grade level.
Type Two; The basic obligation of schools refers to the
communications from school to home about school programs and
children's progress. Schools vary the form and frequency of
communications such as memos, notices, report cards, and
6D.L. Stevenson & D.P. Baker, "The family-school relation
ahd the child's school performance," Child Development 58
|l987): 1348-1357.
7Ibid.
8J.L. Epstein, "Theory to Practice," 1994.
24
conferences, and greatly affect whether the information
about school programs and children's progress can be
understood by all parents.
Type Three t Parent involvement at school refers to parent
volunteers who assist teachers, administrations, and
children in classrooms or in other areas of the school. It
also refers to parents who come to school to support student
erformances, sports, or other events, or to attend
orkshops or other programs for their work education or
:raining.
Four; Parent involvement in learning activities at home
efers to parent-initiated activities or child-initiated
equests for help, and ideas or instructions from teachers
or parents to monitor or assist their own children at home
n learning activities that are coordinated with the
hildren's class work.
e Fivet Parent involvement in governance and advocacy
refers to parents taking decision making roles in the
PTA/PTO advisory councils, or other committees or groups at
the school, district, or state level. It also refers to
parent and community activists in independent advocacy
groups that monitor the schools and work for school
improvement.
TKrpe Six: Parent involvement in community collaboration
refers to coordinating the work and resources of community
businesses, agencies, colleges or universities, and other
25
groups to enhance student learning, family practices, and
school programs. This collaboration includes holding
community meetings that not only inform the community about
the mathematics programs in their schools, but also allow
mathematics educators to hear the needs of the community.9
Epstein noted that Type Four - parent participation in
learning activities at home, is the type of involvement with
which most parents want more help. Epstein's research
showed subject-specific connections between teachers'
practices and parent involvement in mathematics and science,
subjects that are more difficult to organize for parent
involvement at home.10
Epstein concluded that schools with programs including
the six types of involvement help parents build home
conditions for learning, understand communications from
schools, become productive volunteers at school, share
responsibilities in their children's education in learning
activities related to the curriculum at home, and include
parents' voices in decisions that affect the school and
their children.
The development of the Family Mathematics Workshop was
supported by and is consistent with research that suggested
that when teachers help them, parents of all backgrounds can
9J.L. Epstein, "Theory to Practice," 1994.
1OJ.L. Epstein, Homework Practicesr 1988; J.L. Epstein,
"Theory to Practice," 1994.
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>e involved productively in their child's educational
xperience." The workshop was designed to increase and
nhance parental involvement in mathematics learning
ctivities at home. The program provides guidance from
eachers for parents to assist their own children at home on
earning activities that are coordinated with their
hildren's mathematics class work. The parents are trained
hrough five, four-hour workshops using Houghton Mifflin's
fliath To Go family involvement support materials.12
H.J. Becker and J.L. Epstein found no disagreement
Regarding the belief that successful parent involvement
rograms require both teachers' and parents' commitment,
here are usually no formal rewards for teachers or parents
or the time and effort required to plan and conduct
earning activities at home. However, both may have
eelings of satisfaction when children make progress in
earning.
The Family Mathematics Workshops were presented using
the Constructivist Approach to learning. As Paul Cobb and
sslie Steffe explained "from the constructivist
perspective, mathematical learning is not a process of
iternalizing carefully packaged knowledge, but is instead a
matter of reorganizing activity, where activity is
"S. Dauber & J. Epstein, Parent attitudes,. 1989.




interpreted broadly to include conceptual activity or
thought."13 The constructivist theory suggested that
students construct knowledge for themselves by restructuring
leir internal cognitive structures.
Cobb and Steffe further analyzed the constructivist
view of teaching by noting that "in the constructivist view,
:eachers should continually make a conscious attempt to
'see' both their own and the children's actions from the
children's point of view."14 A constructivist teacher
would initiate activities, and the child would reflect on
and abstract patterns or regularities from these. Cobb
suggested that those who view teaching as the facilitation
of the construction of knowledge would follow a "teaching by
negotiation" model.15 Cobb and Steffe explained that the
teacher's role in initiating and guiding mathematical
legotiations is a highly complex activity that includes
ighlighting conflicts between alternative interpretations
|r solutions, helping students develop productive small
roup collaborative relationships, facilitating mathematical
ialogue between students, implicitly legitimizing selected
aspects of contributions to discussions in light of their
Paul Cobb & Leslie P. Steffe, "The Constructivist
Researcher as Teacher and Model Builder," Journal for Research
'. a Mathematics Education Vr>1 . 14 (1983): 83-94.
R aview
"Ibid.
"Paul Cobb, "The Tension Between Theories of Learning and
notion in Mathematics Education," Educational Psychology
Vol. 23 (Spring 1988): 87-110.
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potential fruitfulness for further mathematical
constructions, redescribing students' explanations in more
sophisticated terms that are nonetheless comprehensible to
students, and guiding the development of taken-to-be-shared
nterpretations when particular representational systems are
established.16
iistorv of Parental Involvement
Parents have been charged with teaching their offspring
low to survive since the first man and woman became parents.
?irst they learned to teach their children about the dangers
n the universe, for example, weather and animals. As
ivilization developed, parents had more and more things to
each their children about surviving. When the vastness of
earning became too much for parents only, a formal
chooling process evolved. Around the 18th century, parents
ere expected to provide formal education for at least their
ons.X7 In America, school attendance laws were enacted in
assachusetts in 1852," and education was thought the best
ethod to teach citizenship and preserve the democratic way
f life.
16Cobb & Steffe, "The Constructivist Researcher," 1983.
17E.H. Berger, "Parent involvement: Yesterday and today,"
The Elementary School Journal 91 (1991): 11-19.
18W. French, America'\
eath and Company, 1964).
(Boston: D.C.
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In the 20th century, the federal and state government
ave been very active in making laws which affect the way
hildren are educated and the involvement of parents,
rograms such as Head Start and Title I involved parents in
he schooling process. Much data have been generated from
tudying these programs and have added to the information
egarding the positive effects that parents who are involved
n the education process have on the progress of their
hildren.
Parental involvement programs have become popular in
chools within the past several decades. The roles parents
have played in this process have also changed. In the
950s, parents primarily voted on bond issues and were
responsible for their child's attendance." In 1965, the
Elementary and Secondary Education Act was passed by
Congress and called for parents to participate actively in
their children's education. A number of programs designed
the government were enacted to encourage parents to be
mare involved in the school system.20
Following the creation of programs requiring parental
ihvolvement in education by federal, state and local
J.L. Herman & J.P. Yeh, "Some effects of parent
involvement in reading: a follow-up to the Haringey Reading
Project," British Journal of Educational Psychology 58 (1983):
194-190.
2OM.W. McLaughlin & P.M. Shields, Involving Parents in the
:hool: Lessons for Policy (Washington, D.C.: Designs for
Compensatory Education, 1986). ERIC Document Reproduction
Sorvice No. 293 920.
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governments during the 1970s, researchers began to evaluate
these programs. They determined that it was a necessity for
parents to participate in their child's education. One
researcher described the need for parent participation as
"critical in facilitating children's development and
achievement and in preventing or remedying educational and
developmental problems."21
arental Involvement Research Overview
Many studies have consistently shown the relationship
tween improved academic achievement and parental
involvement. For example, results of a study by Stevenson
and Baker, in 1987, showed that students whose parents were
more involved in their children's school were considered by
teachers to be more academically successful than those
students whose parents were less involved.22
In 1980, Herman and Yeh discovered similar results when
they studied the relationship between parental involvement
and school outcomes.23 The researchers randomly chose two
second grade and two third grade classes from the 256
schools in the study. The results showed the positive
21R. Becher, Parents and Schools (Report No. 400-83-0021)
(Washington, D.C.: Office of Educational Research and




D.L. Stevenson & D.P. Baker, "The family-school
23J.L. Herman & J.P. Yeh, "Some effects of parent
Involvement," 1983.
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affect of parental involvement on students' performance on
standardized achievement tests.
Moreover, higher academic achievement is just one
result of parental involvement. Various studies have shown
that parental involvement also has a strong impact on
student's self-esteem, attitude toward school, motivation to
learn, and reading and mathematics skills.24 Studies by
Haynes, Comer and Hamilton-Lee found that parents and
students involved in parent programs rated the school
climate higher than parents and students who did not
participate in these programs.25
Most studies have focused on parental involvement and
reading skills. Navin and Bates,26 and Siders and
Sledjeski27 found a correlation between students' attitudes
owards reading and parental participation in education.
24G.K. Mize, The influence of increased parental
.nvolvement in the educational process of their children
|(Report No. 418) (Madison, WI: Wisconsin University of
ladison, Research and Development Center for Cognitive
earning, 1977). ERIC Document Reproduction Service No. 151
561; R. Becher, Parents and schoolsr 1986.
2SN.M. Haynes, J.P. Comer & M. Hamilton-Lee, "School
climate enhancement through parent involvement," Journal of
School Psychology 27 (1989): 87-90.
26S.L. Navin & G.W. Bates, "Improving attitudes and
achievement of remedial readers: Apparent counseling
approach," Elementary School Guidance and Counseling 21
(1987): 203-209.
27M.B. Siders & S. Sledjeski, How to grow a happy reader:
',Report on a study of parental involvement as it related to a
child's attitude and achievement in the acquisition of reading
skills (Gainesville, FL: University of Florida, 1978). ERIC
Document Reproduction Service No. 214 124.
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Herman and Yeh recommended that schools invite parents to
participate in the school and outside of school more often
because parents are valuable and free resources for schools
struggling to juggle thinning dollars. In addition to the
benefits schools receive from parental involvement, their
studies indicated that families also benefit when parents
ire directly involved in school activities. Becher found
:hat parents who participated in school programs developed
positive attitudes about themselves and felt more self
confident.28 An Epstein study reported that parents were
more aware of the school curriculum when teachers requested
home instruction.29 Furthermore, parents showed an
increased respect and closer relationship with their
children after participating actively in school programs.
Research has found that teachers are ambivalent about
sictively seeking more parental participation in their
classrooms. Some teachers feel that they give too much
power to the parents; others find it is a necessary
component for improving a child's education and the school
system itself. In a study conducted by John Hopkins
University in 1983, eighty two teachers were interviewed
regarding their beliefs about usage of parental
8R. Becher, Parents and schoolsf 1986.
M.L. Epstein, Homework practicesf 1988.
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involvement.30 Most of the teachers believed parental
involvement could solve problems in the classroom and
improve learning, but they did not feel they had enough
training on how to plan and implement these programs.31
The teachers were divided regarding their perceptions of
their own influence on parents. Some believed they could
influence parents to be more active in their children's
education, while others believed the time consumed in
planning and administering parental involvement programs was
not beneficial.32
In addition, teachers reported that if parents were
more involved in schools, they would become more critical of
the schools and no longer refer to teachers as experts.
They also believed parents would demand their child receive
more attention, break commitment to program, and teach
subjects incorrectly to the children.33
Finally, some researchers found that good results
followed when parents are taught how to help their children
with schoolwork. Research conducted in 1989 by Dauber and
3OJohn Hopkins University, study of teacher practices of
parent involvement: Result from survey of teachers and parents
((Baltimore, MD: Center for Social Organization of Schools,
L983). ERIC Document Reproduction Service No. 238 558.
31B. McBride, Preservice teachers' attitudes toward parent
nvolvement (Athens, GA: University of Georgia, 1989). ERIC
Document Reproduction Service No. 315 195.
"John Hopkins Univ., Study of teacher practices. 1983,
33R. Becher, Parents and schools. 1986.
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Epstein, noted that attitudes and behaviors of parents were
affected immediately by parental involvement programs. They
found that parents were more active in their child's
education when the child was in a school with a strong
parental involvement program.
Mathematics Achievement and Parental Involvement
Most research on parental involvement is based on
reading and language arts programs. A few have used
mathematics in programs to demonstrate how parental
involvement improves children's education. In one of these
studies, Cain-Caston concluded: "In education, an important
influence on achievement in a subject is attitude towards
that subject. Therefore, an important goal of the parent
and the educator is to promote positive attitudes toward
mathematics in order that students will develop positive
attitudes toward mathematics."34
In 1980, two researchers, Wilhelm and Brooks, found
that students' attitudes toward mathematics stemmed from
heir parents' experiences with and attitudes toward
athematics. The researchers surveyed parents of 241 junior
igh school students and documented parents' anxiety, self
34M. Cain-Caston, Parent and student attitudes toward
nathematics as they relate to third grade mathematics
achievement. 1986, 2. (ERIC Document Reproduction Service No.
3D 334 078).
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confidence, perceived value, and enjoyment of
mathematics.35 After students were surveyed in the same
ireas, Wilhelm and Brooks found that children are most
:.nfluenced by their parents of the same gender where
nathematics anxiety is concerned. Gender differences and
nathematics ability perceptions in the study were not
consistent. Mothers with children of low mathematics
ability tended to have a negative influence on their
daughters; however, fathers with children of low mathematics
ability valued mathematics less than their sons.
In 1983, another researcher, Jayaratne, conducted a
study to determine if parents' past experiences in
mathematics affected their perceptions of their children's
performance. His findings were similar to those of Wilhelm
aid Brooks: Students' attitudes toward mathematics stemmed
from their parents' attitudes and experiences toward
mathematics.36 In other studies, Jayaratne found an
important relationship between parents' perceptions of
35S. Wilhelm & D.M. Brooks, "The relationship between
pupil attitudes toward mathematics and parental attitudes
toward mathematics," Educational Research Quarterly 5 (1980):
8- 16.
36T.E. Jayaratne, Sex differences in children's math
achievement: Parent attitudes. Paper presented at the Biennial
Meeting of the Society for Research in Child Development
(Ealtimore, MD: 1983). ERIC Document Reproduction Service No.
297 967).
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children's ability and parental biases toward
nathematics." Jayaratne sent out two surveys to hundreds
»f parents. The first survey asked parents to describe
their experiences and feelings about mathematics. On the
econd survey, parents were asked to describe their
children's mathematics abilities and their children's
ttitudes regarding mathematics. The study revealed that
fathers often felt their experiences with mathematics were
positive, while most mothers did not, even when they
recalled doing better than the father in mathematics.
Fathers most often viewed men as better in mathematics,
while mothers' impressions of their daughters' mathematics
ability was affected by the mothers' past experience in
mathematics. Moreover, if a parent had strong feelings
wiether positive or negative regarding mathematics, their
srceptions of their children's mathematics performance were
Lased. Thus, Jayaratne showed that parents' attitudes and
sliefs have an enormous impact on their children's
;hievement in mathematics.
More recently, in 1991, researchers Tocci and Engelhard
used four thousand children in an experiment to find out if
snder influenced attitude toward mathematics and also if
rental support influenced mathematics achievement. They
7T.E. Jayaratne, The impact of mothers' math experiences
their daughters' attitudes toward math. Paper presented at
e Biennial Meeting of the Society for Research in Child
velopment (Baltimore, MD: 1987). ERIC Document Reproduction
rvice No. 297 967.
ound a definite relationship between gender and attitudes
toward mathematics as well as between parental support and
nathematics achievement.38
I'actors That Affect Parental Involvement
37
Research indicated that parents and teachers influence
Students' cognitive and affective behaviors. Adults
significantly alter children's self esteem, motivation to
earn, anxiety, achievement, and future career choices.39
Kuch research has focused on the effects of parental
involvement programs on the achievement of children from
lower socioeconomic groups. The RMC Research Corporation
investigated the attitudes and perceptions of parents of
children in Chapter I programs. As a result of their study,
they wrote what came to be called the "Ten Truths of Parent
Involvement."40 Although they are based upon research on
parental involvement programs for lower income families, the
batements are universal in nature:
"CM. Tocci & G.J. Engelhard, "Achievement, parental
support and gender differences in attitudes toward
mathematics," Journal of Educational Research 84 (1991):
280-286.
39G.K. Mize, The influence of increased parental
involvement. 1977; D.E. Wright & L.D. Miller, Math anxiety:
research report. Paper presented at the Annual Meeting of
the Mid-South Educational Research Association (Lexington, KY:
1<>81). ERIC Document Reproduction Service No. 212 465; C.
Lijice, "The effects of the family math parental," 1994.
4ORMC Research Corporation, Ten truths of parent
involvement: A workshop for use in Chapter I technical
assistance. (Hampton, NH: Parent Involvement Center, 1990)
EILIC Document Reproduction Service No. 318 814.
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All parents have hopes and goals for their children.
However, parents differ in their ability to assist
their children in reaching these goals.
The children are influenced by the home, school and
peers. Therefore, the school should aim to pull the
home and school into closer contact.
Parents are the main contributors to children's
education. They know their children well, stay with
the children throughout the school years, and influence
the children's attitudes and values about education.
Parents' participation results in improved attitudes
and gains in achievement and must become a priority of
the schools.
Parent involvement takes organization, time and
direction.
The purpose of parent involvement is to stimulate
positive parental interactions with their children.
To implement a successful parent involvement program,
goals, policies and activities must be planned.
Steps must be taken to remove barriers which currently
prevent parents from taking an active role in their
children's education.
Goals must be established and plans made so that
parents from every background become involved.
New relationships and partnerships between parents and
teachers must be formed.
39
It is likely that parents from every income level are
ess involved in their children's education than they should
Uninvolved parents may feel that they lack the
knowledge or time to help their children adequately.41
eachers who frequently utilize strategies to involve
parents, reach parents of all backgrounds and socioeconomic
evels and break the barriers preventing parental
nvolvement.42
A study was conducted involving 1,269 parents of
tudents in the first, third, and fifth grades.43 The
researcher found that most parents were strongly in favor of
involvement and felt that the school could do more to
involve them in home learning activities. The majority of
parents also indicated that they rarely received any type of
contact from their children's teachers. Epstein found that
most parents do not help in the schools. Over 70 percent of
tiese parents said that they have never helped in the
Lassroom or gone on class trips. Additionally, 70 percent
the parents revealed that they have never participated in
jlping raise funds for the school, and 88 percent reported
that they had never assisted in the library, cafeteria, or
41C. Luce, "The effects of the family math," 1994.
42L.D. Twillie, Attitudes of parents and teachers toward
inproving academic achievement in inner-city schools. Paper
•esented at the Annual Meeting of the Mid-South Educational
ssearch Association (Lexington, KY: 1991). ERIC Document
production Service No. 340 802).
°J.L. Epstein, "Parents' reactions," 1986.
ffice. Additionally, parents reported that they became
40
ess involved as their children grew older. However,
parents did express a willingness to help their children;
vrhen questioned about how much help they give their children
t home with school work, 85 percent said that they spend at
east 15 minutes helping with homework when asked by
teachers to do so. These parents also acknowledged that
they were open to spending more time and could be of greater
assistance to their children if the teachers would show them
what to do. Epstein concluded that because parents already
reported that they do help their children at home, teachers
could arrange workshops to show parents how to work with
their children and reap the maximum benefits from the time
children and parents spend working together.44
A recurring theme found in studies is the challenge for
shooIs to develop approaches that encourage more parental
ivolvement rather than less. Studies conducted at the John
Hopkins University Center for Research on Elementary and
Lddle Schools concluded that parents are more involved with
their children at school and home when they believe the
:hool encourages them to be involved. According to the
:udies:
"The school's practices to inform and involve
parents are more important than parent education,
marital status and even grade levels in
determining whether inner city parents get
involved with their children's education in
44J.L. Epstein, "Theory to practice," 1994
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elementary school and stay involved through middle
school.1146
Empowering parents by encouraging their participation
offering them opportunities to learn to help their
children with schoolwork is a way to improve parental
involvement of parents and thus improve the academic
performance of their children.
The literature on parental involvement in middle
chools began to receive closer scrutiny during the mid
1980s. The body of work basically concluded that parents
tire of the schooling process by the time their child
eaches age six. "The novelty of school is often replaced
by fatigue with school and exhaustion from work.1146
Increasing Parental Involvement Through Training
Parents have the ability to help their children and
thus become a valuable resource to the classroom teacher.
Myers pointed out that parents can be trained for whatever
task needs to be done.47 Epstein listed in detail nine
brategies to involve parents in the school.48 They
iiclude:
45John Hopkins Univ., Study of teacher practices, 1983.
4SN.F. Chavkin & D.L. Williams, "Low-income parents'
:titudes toward parent involvement in education," Journal of
Sociology and Social Welfare 16 (3), (1989): 17-28.
47J.W. Myers, Involving parents, 1985.




- Directory of all personnel
- Promotion and recognition of parent efforts
- Casual social affairs
- Survey of needs and interests
- Bulletins and newsletters
- Telephone trees
- School "welcome wagons"
Becker and Epstein offered the following as strategies
eachers use to involve parents: reading activities,
earning through verbal communication, home activities,
ontracts between parents and teachers, and techniques to
improve parents' instructional skills.49
In 1992, Butler and Henderson interviewed teachers,
parents and school administrators living in Mississippi
about the most common methods used to involve parents in the
educational process.50 Parent/teacher conferences were the
nost common strategy according to those surveyed. The three
groups also rated inviting parents to work on advisory
committees and getting the parents to attend open house.
Parents listed helping children with homework as a form of
parental involvement, but representatives of the school
49H.J. Becker & J.L. Epstein, "Parent involvement," 1982.
SOJ. Butler & J. Henderson, Effective parent involvement
Strategies as identified bv parents, administrators, and
teachers. Paper presented at the meeting of the Mid-South
Educational Research Association (Knoxville, TN: November,
1992).
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system did not. Butler and Henderson concluded that parents
>elieve homework is an important part of schooling more so
:han teachers and administrators.sx
According to Coleman, many teachers neglect to see
homework as an important parental involvement strategy,52
nd also expect parents to know how to teach their children,
enderson concluded that if school and home do not work
together, children often drop out of school as a result.53
e believed homework is undervalued as a method to bring
parents and teachers together. VanDevender suggested
teachers have to encourage parents by informing them of
rents, showing them how to motivate students and
communicating with them frequently.54
For the past 25 years, one federally funded program has
romoted the importance of parental involvement, The Follow
Tirough Program. Designed for elementary school students,
tie program makes a strong effort to reach out to
Lsadvantaged parents in school activities. The program
Lso teaches parents how to improve their home teaching
schniques and to create a positive learning environment at
51Butler & Henderson, Effective parent involvement,. 1992.
52J.S. Coleman, "A federal report," 1991.
53A. Henderson, "Parents are a school's best friends." Phi
lta Kappan 69 (1988): 148-153.
54E.M. VanDevender, "Involving parents: How and why,"
ademic Therapy 23 (1988): 523-528.
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home.55 A major outcome of the programs has been an
increase in the number of low-income parents who have become
advocates for parental involvement nationally, locally and
:.ndividually. As a result, these parents have also shown
nore involvement in school activities. The end result of
this advocacy has been overall improvement in all areas
including student achievement, performance and self concept.
A 1983 study of the same program by Rubin, found that these
students were also less likely to drop out of school than
were their counterparts whose parents did not participate in
i;he program.
Based on the premise that students will improve their
academic performance when parents, teachers and students
collaborate, the DeKalb County School System in Georgia
designed a plan to achieve this goal. Families signed
contracts with schools agreeing that the student would work
a specified amount of time after school. Parents also
agreed to help teachers and students when necessary. The
school system attributed a rise in achievement scores to
hese contracts and found this program to be an effective
\j»ay to extend the school day slightly.56
•=
SST.E. Hart, Involving parents in the education of their
:hildren (Eugene, OR: Oregon School Study Council, 1988).
SRIC Document Reproduction Service No. 300 930).
56E.L. Bouie, Implementing an educational contract
Decatur, GA: DeKalb County School System, 1987). ERIC
)ocument Reproduction Service No. ED 308 630.
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According to Thurston, children believed school was
Important when their parents spent time with them on school
work.57 In return, parents witnessed the value of homework
when the students did learn because their parents stepped in
to assist them. Other teachers found that using parent/
tudent workshops helped encourage parents to participate in
ther school activities. These workshops provided parents
ith the knowledge, skills, and confidence necessary for
successful interaction with teachers.58 Allen and Freitag
held workshops to enhance students' study skills. Many
parents said they felt better able to help their children as
11 as enjoyed the time they were able to spend with their
children.
Giordano attributed the success of workshops to parents
who enjoy the role of designing the workshops.59 The
parents decided on a topic for discussion at an open house
a;id provided input regarding the relevance of topics to
:udents' education throughout the year. At the end of the
;hool year, Giordano surveyed the parents and found that
they had learned from and were enthusiastic about the
ogram.
57L.P. Thurston, "Helping parents tutor their children:
success story," Academic Therapy 24 (1989): 579-587.
58J.M. Allen & K.K. Freitag, "Parents and students as
cooperative learners: A workshop for parents," Reading Teacher
! (1988): 921-925.
S9A. Giordano, "Strengthening the home-school connection,"
incipals 71 (1992): 38-39.
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The Tennessee General Assembly developed and
implemented eleven parental involvement programs and located
hem at seventeen sites.60 The programs were designed to
[Increase the number of volunteers in the schools, teach
arents techniques to help their children who have mental or
physical disabilities, improve the relationships between the
community and the schools, and finally to improve parents'
child-rearing techniques. Two of the programs focused on
parents helping their children have successful academic
experiences in school. One of the programs featured a
series of parent-student-teacher conferences. The second
program, Family Mathematics, used workshops in which
qhildren and parents regularly played mathematics games
together at home. This program was well received by
rticipants and has now become a widespread program.61
iginally, Family Mathematics was designed to help children
otf lower socioeconomic families, and girls in particular,
across all socioeconomic boundaries. The United States
Department of Education began a pilot program in low-income,
inner-city schools in 1981.62 The program has now been
6OD. Lueder, "Tennessee parents were invited to
participate and they did," Educational Leadership 41 (1),
(^989): 15-17.
"Ibid.
62V. Thompson & M.J. Cittadino, "Joining home and school
through Family Math," Educational Horizons 20 (1991): 195-199.
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used across all gender and socioeconomic backgrounds.63
Thompson and Kreinberg asserted that the materials produced
y Lawrence Hall have been appropriate for children and
dults of all ages, backgrounds and cultures.64 What makes
e programs unique is that it is taught in an informal
anner so that mathematics is not only logical but fun to
Learn as well.65 The Family Mathematics Program has
several goals. Thompson and Cittadino listed the following
as goals of the program:66
- To teach parents how to help children with
mathematics;
- To show parents ways to better communicate with their
children;
- To inform parents about the future importance of
mathematics in their children's lives;
- To develop parents' understanding of the mathematics
taught in the schools;
a
63G. Booth, Family Math and Mathematics para la Familia
3erkeley, CA: University of California, Lawrence Hall of
;ience, 1992); V. Thompson & M.J. Cittadino, "Joining Home
id School," 1991.
6*V. Thompson & N. Kreinberg, Family Math: A report of an
intervention program that involves parents in their children's
mathematics education^Paper presented at the Annual Meeting
o£ the American Association for the Advancement of Science
(Philadelphia, PA: 1986). ERIC Document Reproduction Service
m. 395 837.
65T.E. Hart, Involving parentsf 1988.
66V. Thompson & M.J. Cittadino, "Joining home," 1991.
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- To develop positive attitudes about mathematics among
all family members;
- To show that mathematics can be fun.
- To strengthen the role parents take in their
children's education.
The goals were perceived to be achievable because of
1:he following four workshop characteristics: a supportive
environment where risk taking is encouraged; mathematics is
taught through content and not worksheets; the teaching
style is aimed to improve the interactions between parents
and children; and participants discuss the future needs and
uses of mathematics.67
Unfortunately, not much quantitative research assessing
e effects of the Family Mathematics Program has been
blished; rather, the reports have been primarily
descriptive accounts of parents', students' and teachers'
attitudes after participating in the program. Devaney
interviewed nine teachers who used the Family Mathematics
Workshop and found they had many characteristics in common
including a high interest in mathematics, a belief that
parental involvement is important, a willingness to work
w:.th other teachers and adults, and a desire to have new
67V. Thompson & N. Kreinberg, Family Mathr 1986; N.
Krjeinberg, "The practice of equity," Peabody Journal of
Education 66 (1989): 127-146.
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experiences and perspectives." Heller found that teachers
who participated in a Family Mathematics training session
claimed to feel less mathematics anxiety and increased
[confidence in teaching mathematics.69 Moreover, David and
hields discovered that teachers who hosted a Family
athematics Workshop found new methods to teach mathematics,
nd the workshop also rekindled an interest and enthusiasm
for teaching. Teachers also reported an increase in parent
contact and a better ability to communicate with them.70
Teachers were not the only ones to report positive
offects from the workshops. Parents also stated they had
benefitted from the workshops.71 Weisbaum interviewed
parents before, during, and after they completed the Family
Mathematics Program and found that parents felt less
irathematics anxiety, expressed confidence in helping their
children understand mathematics assignments, and indicated a
better understanding of their child's learning style,
K. Devaney, Interviews with nine teachers (Berkeley, CA:
University of California, Lawrence Hall of Science, 1986).
"B. Heller & A. Kelly, Parent involvement: Training
tfeachers to facilitate quality mathematics instruction in the
nonpublic schools (New York: University of New York, Center
for Advanced Study in Education, 1991). ERIC Document
Reproduction Service No. 338 577.
70J.L. David & P.M. Shields, Family Math in Community
Agencies (Berkeley, CA: University of California, Lawrence
^ll of Science, 1988).
71K.S. Weisbaum, Families in Family Math: Research Project
(technical Report No. MDR-8751375) Unpublished manuscript.
(Berkeley, CA: University of California, Lawrence Hall of
Science, 1990).
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academic strengths and weaknesses. Finally, children who
participated in Family Mathematics said they felt more
positive about mathematics.72 David and Shields also found
bhe teachers believed the students became better problem-
olvers than they were before participating in the Family
[athematics.73
ttathematics Ac-ademic Achievement nf
African American Students
The 1990 Annual American Mathematics Association report
indicated that there were only 401 Ph.D.'s in mathematics
warded to U.S. citizens, and only 4 (1%) were African
nericans.74 Walter G. Secada stated, "For over 40 years
wjs have been confronted with an ever-growing body of
research documenting that the American educational system is
differentially effective for students depending on their
social class, race, ethnicity, language background, gender,
and other demographic characteristics. This differential
effectiveness has been found in mathematics as well as in
many other academic subjects. Disparities can be found
between Whites and Asian Americans on the one hand and
African Americans, Hispanics and American Indians on the
otier; between males and females; among groups based on
72J.L. David & P.M. Shields, Family Math r 1988.
73Ibid.
74Louise Tomlinson, From High Technology to Vocational
Technology: Preparing African Americ-ans for 2000 and BeynnH r
19S5. ERIC Document Reproduction Service No. 385 708.
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their English language proficiency; and among groups based
on social class."75
Many concerns regarding the disparities in the
mathematics education of diverse groups have been voiced.
Some commentators take disparities as evidence of deep
structural injustices in how the American schooling system
distributes opportunities to learn mathematics and, hence,
:.n the actual acquisition of mathematical knowledge.76
Hence, research about the nature of these disparities is
reeded to help schools better educate a portion of the
population that is growing and for whom schools have not
been successful. Consensus is developing, too, that
disparities in the learning of mathematics represents a
danger to our society's functioning.77 Full participation
75Walter G. Secada, "Race, Ethnicity, Social Class,
Language and Achievement in Mathematics," Handbook of Research
ail Mathematics Teaching and Learningr 1992; 624-647.
I 76J. Oakes, "Opportunities, achievements, and choice:
Wdnmen and minority students in science and mathematics," in
C.B. Cazden (Ed.) Review of Research in Education 16, (1990):
IS 3-222; J. Oakes, Multiplying inequalities: The effects of
£eces, social class, and tracking on opportunities to learn
mathematics and science (Santa Monica, CA: RAND, 1990); W.G.I -in ■-, — T--i.ni T. \——-•»•• ••W«*AWM I %■*«-» • XVU1LJ f J. ^ ^ \J ) f • V7 *
Secada, "Research into practice: Parental involvement in a
time of changing demographics," Arithmetic Teacher 37
(December 1989): 33-35; W.G. Secada & M.R. Meyer (Eds.),
"Needed: An agenda for equity in mathematics education,"
ffte1?1 iSSUS °f the Peabodv Journal of Education 66 (2),
(1991).
77W.B. Johnston & A.E. Packer, Workforce 2000: Work and
Barkers for the twenty-first century (Indianapolis: Hudson
Institute, June 1987); National Alliance for Business [NAB],
Employment Policies: Looking to the Year 2000 (Washington, DC:
1986; National Alliance for Business [NAB], Youth 2000: a Call
to Action Report on a National Leadership Meeting (Washington,
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in our most cherished democratic institutions, projections
for civilian workforce and military needs, and shifts in our
bountry's and the world's economic systems all point to the
need for everyone — not just for a few ~ to possess more
■»nd different mathematical and scientific literacy than is
currently made available in schools.78 There is a danger
that mathematics education for members of these groups will
remain unreformed and unrestructured. Under such
conditions, disparities in opportunities, achievement,
course taking, and careers are likely to increase, resulting
in the creation of a permanently unemployable underclass who
will represent a threat to the United States' economic and
DJC: 1986); National Research Council, Everybody
IS 89; Quality Education for Minorities Project




minorities (Cambridge, MA MIT, 1990); W.G. Secada,"VT ^~~i * j—r —- --— — , .»..».»%*/, n vr ij waua, "The
challenges of a changing world for mathematics education," in
T T Cooney (Eds.) Teaching and learning mathematics in the
» (Reston, VA: National Council of Teachers of
Mathematics, 1990), 135-143; W.G. Secada, "Student diversity
anfl mathematics education reform," in I. Idol & B.F. Jones
(Eds.) Dimensions of cognitive instrnrHnn (Hillsdale, NJ:
sebti"06" Erlbaum, 1990, 295-330; W.G. Secada, "Agenda
78American Association for the Advancement of Science
Science for all Americans: Project 20fii (Washington,
1989); Mathematical Sciences Education Board, Making
Mathematics Work, 1990; National Council of Teachers of
Mathematics, Curriculum and evaluation standards for srhnni





military well-being and who will strain the country's legal
and social service systems.79
Much of the renewed concern for the mathematics
aducation of diverse learners can be linked to the
realization that the school age population of the United
!5tates is becoming increasingly diverse and that growth will
occur in precisely those groups for whom the educational
siystem has not worked as well as it should. In 1976, 24
percent of the total student enrollment in U.S. schools was
non-White; by 1984, the figure had risen to 20 percent; by
the year 2000, between 30 and 40 percent of the country's
school population will be minority.80
Hispanics are being increasingly segregated in
school.81 African Americans, although they are attending
nominally desegregated schools, are being grouped and
79W.B. Johnston & A.E. Packer, Workforce 2000f 1987;
NJitional Alliance of Business, Employment Policiesf 1986;
N«itional Alliance of Business, Youth 2000r 1986; W.G. Secada
"Student diversity,: 1990; W.G. Secada, "Race, Ethnicity,
"ial Class," 1992.
80Center for Education Statistics [CSE], Condition of
Education (Washington, DC: Government Printing Office, 1987),
641; H.L. Hodgkinson, AH—Qn§ system: Demographic nf
edbcatj.on, kindergarten through graduate school (Washington,
DC: Institute for Educational Leadership, June 1985); c
Veltman, The future of the Spanish language in the United
ages (Washington, DC: Hispanic Policy Development Project.
'1938)
81M.B. Arias, "The Context of Education for Hispanic
/ito«t " Overview," American Journal of Education 95 (l),
(1986): 26-57; R. Espmosa & R. ochoa, "Concentration of
lfornia Hispanic Students in Schools with Low Achievement:






treated in ways that still constrain their educational
opportunities.82
Achievement in mathematics is often used as an
indicator of "how much" mathematics someone knows or
possesses. Typical tests of mathematics achievement have
been criticized for being dominated by low-level, basic
kills items that are easily produced in a paper and pencil
ormat.83 Despite these and other shortcomings,
c.chievement tests have been a primary source of evidence for
investigating inequality in the education of diverse groups.
From the age of 9, African Americans and Hispanics do
dot perform as well as Whites on national surveys of
mathematics achievements. For example, NAEP mathematics
assessments were conducted in 1973, 1978, 1982 and 1986,
respectively. Originally, the 1973 data were not reported
in terms of demographic group membership.84 But
subsequently, Anick, Carpenter and Smith compared the
"Network of Regional Desegregation Assistance Centers,
^segregation of public schools! The third generation. A
report on the condition of desegregation in America's public
s. (Portland, OR: Northwest Regional Educational
Le boratory, 1989).
schools,
"National Council of Teachers of Mathematics, Curriculum
and evaluation, 1989; E.A. Silver, "Assessment and mathematics
education reform in the United States," in W. Secada (Eds.),
"The reform of school mathematics in the United States,"
spbcial issue of the International Journal of Education
Research (1992): 489-502.
4T.P. Carpenter, T.G. Coburn, R.E. Reys & J.W. Wilson,
Results from the first mathematics assessment of the National
Assessment of Education Progress (Reston, VA: National Council
of Teachers of Mathematics, 1978).
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performance of African Americans and Hispanics to National
lorms for the 1973 and 1978 NAEP change terms.85 (Changed
:.terns are those that were administrated in both the 1973 and
:.978 assessments to investigate the change in student
Jichievement across time of administration). Overall, 9, 13
end 17 year olds scored an average 38, 53 and 52 percent,
respectively on the 1973 change items. For African
Americans, the comparable statistics were 23, 32 and 34
percent; and for Hispanics they were 28, 40 and 38
percent.86 For the 1978 mathematics assessment, Anick et
aL. reported that, nationally, 9, 13 and 17 year olds scored
5 3, 54 and 58 percent total correct; African Americans
stored 41, 49 and 41 percent, respectively; and Hispanics
scored 42, 43 and 46 percent.87
The general picture of racial and/or ethnic disparities
li mathematics achievement that comes from the NAEP data is
that Whites perform much better in mathematics than do
Hispanics, who, in turn, achieve slightly better than do
5C.M. Anick, T.P. Carpenter & C. Smith, "Minorities and
mathematics: Results from the National Assessment of
Educational Progress," Mathematics Teacher 75 (1981): 560-566;
CM. Anick, T.P. Carpenter & c. Smith, "Minorities and
mathematics," in T.P. Carpenter, M.K. Corbitt, H.S. Kepner,
M.M. Lindquist & Robert E. Reys (Eds.), Results from the
second mathematics assessment of the National Assessment of
Educational Progress (Appendix A, 151-157), (Reston, VA:
National Council of Teachers of Mathematics, 1981).
2) 562.
CM. Anick, et al., Results from the NAEP, 1981 (Table
87Ibid.
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African Americans. These cross sectional data suggest that
bchievement disparities, which are great to begin with,
increase over time, as students grow older.88
National achievement data exhibit a roughly parallel
pattern: In terms of average scores and the distribution of
!students at or below certain cutoffs. Whites do much better
1:han Hispanics, who do slightly better than African
iumericans. The California data, however, are a departure
from this pattern. Mean-score data from the California
assessments indicate that White and Asian students do much
tetter than Hispanics who do slightly better than African
Americans, who in turn seem to perform slightly better than
American Indians; this follows the national trends. Yet,
data based on rates of students who score below a given
citoff reveal a consistent pattern in which African American
s :udents do better than Hispanics. This suggested that one
o:: the two distributions is skewed and that there may be
statewide, if not regional, variations in these disparities.
In comparing changes in average performance among
Whites, African Americans, and Hispanics between the 1978
ard 1982 NAEPS, Marrett and Matthews et al. reported a
consistent pattern of gains for Whites, African Americans,
and Hispanic 13 year olds across all four levels of the
88J.A. Dossey, I.V.S. Mullis, M.M. Lindquist & D.L.
Chambers, "The Mathematics Report Card: Are We Measuring Up?"
(Tbends and achievement based on the 1986 National Assessment,
Report No. 17-M-01), (Princeton, NJ: NAEP, Educational Testing
Service, 1988).
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assessment: knowledge, skills, understanding, and
applications.89 Moreover, African American and Hispanic 13
year olds did gain more than did Whites - a real and
meaningful closing of the gap.
Unfortunately, the results of the 1986 NAEP in
mathematics, when compared to the 1978 and 1982 NAEP,
revealed a pattern of gains that was limited to African
Americans only. Using the 500-point scale developed for the
1986 NAEP, Dossey, et al., reported that across all age
levels, African American students scored significantly
better in the 1986 NAEP than they did in either 1978 or
1982. Only White 17 year olds gained between the 1982 and
1986 NAEPs; Hispanics showed no significant gains.90
A closer analysis of the 1986 NAEP data suggested that
African American gains are limited to very basic skills.
The percentage of 9 year old African American students
exhibiting increases in simple arithmetic facts (NAEP level
200) grew between 1978 and 1986. No such growth was
reported in terms of students scoring at or above higher
89C.B. Marrett, "Black and Native American students in
precollege mathematics and science," in L.S Dix (Ed.)
and careerMinorities: Their under representation
differentials in science and engineering (Proceedings of a
workshop, 7-31), (Washington, DC: National Academy Press,
1987); W. Matthews, T.P. Carpenter, M.M. Lindquist & A.E.
Silver, "Minorities and mathematics: The third national
assessment," Journal for Research in Mathematics Education 15
(1984): 1675-1710.
138.
°J.A. Dossey, et al., The Mathematics Report Cardr 1988,
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cutoff scores. Since the higher cutoff scores indicate
knowledge of more advanced topics, growth for the 9 year old
cohort was limited to simple facts and beginning skills.
In sum, the data on whether the gap is being narrowed
are mixed. If the gap is truly narrowing, it would seem to
be for African Americans only and only on items that reflect
low level and basic skills mastery. These are hard earned
gains, regardless of their causes.
Summary of Related Literature
According to the literature cited above, higher
academic achievement is just one result of parental
involvement. Various studies have shown that parental
involvement also has a strong impact on student's self
esteem, attitude toward school, motivation to learn and
reading and mathematics skills.91 Special programs and
projects aimed at empowering parents are a most important
step to get parents involved in the schools. Projects
should be designed to give both students and parents the
confidence to become more involved in the educational
process and emphasize the parent-student-teacher as a team.
The development of the Family Mathematics Workshop was
upported by and is consistent with the theory that when
eachers help them, parents of all backgrounds can be
91G.K. Mize, The influence of increased parent
nvolvement, 1977; R. Becher, Parents and Schoolf 1986; D.
laughter-Defoe, "Parental Educational Choice," 1991.
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involved productively in their child's educational
experience.92 Empowering parents is the way to improve
parental involvement and thus improve the academic
performance of students. In order to bridge the gap between
the parent-student and between parent-teacher, parents must
be educated. Teachers must assist parents in becoming
smpowered to create a three-way partnership in order for the
student to succeed.
Studies show parents who know their role as a partner
Ln the school are most apt to participate. School systems
oust give parents a specific understanding of what they need
:rom them and in return provide reasonable and sensible
jpportunities for the parents to learn and participate.
?his will emphasize to parents that their support is
necessary to influence and motivate the child to learn and
become productive academically.93 By strengthening the
parents' skills and building their self esteem, the parents'
£.pathetic attitudes and behavior will be likely to change.
As a result, parents positive attitudes will help the child
to become a stronger person and a better learner.
Establishing a rapport with parents, enhancing community
awareness of parental involvement, and getting parents
involved in students' educational and personal growth can
help achieve positive outcomes for the entire community.
2S. Dauber & J. Epstein, Parent attitudesf 1989.




This experimental study was conducted to assess the
effects of a Family Mathematics Workshop on African American
middle grades students' mathematics achievement and parent
child interaction at home with mathematics homework. The
experimental design was used to conduct the study. An
experimental group and a control group were assigned using
matched sampling. The Pretest-Posttest Control Group Design












(R) A and (R) B represent matched assignment to a
group; Yl represents the pretest and Y2 represents the
posttest. X represents the treatment. The Iowa Test of
Basic Skills spring 1996 and 1997 student scores were used
as the pretest and posttest. Five family mathematics
xDonald Ary, Introduction to Research in Education (New
York, N.Y.: Holt Rhinehart and Winston, 1985), 260-261.
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workshops were given to parents and children in the
ixperimental group.
Data Collection
The composite scores of the spring 1996 ITBS served as
pretest data for this study, and the composite scores of the
spring 1997 ITBS served as posttest data for this study.
Data were gathered on students whose parents had volunteered
to participate in the Family Mathematics Workshop. The
control group was then selected from the remaining fifth
grade students by pairing control group students with
experimental students on the basis of test scores. This
ejnsured closely comparable groups.
Data Collection Instruments
The Iowa Test for Basic Skills standardized test
(JCTBS), was the instrument used to collect mathematics
achievement data. The ITBS was developed for the following
nj.ne purposes:







diagnose students' specific strengths and weaknesses;
indicate students' specific readiness skills for
instruction;
provide information for instructional grouping;
diagnose group strengths and weaknesses for curriculum
change;
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6. compare alternative instructional procedures;
7. serve as a dependent variable in experimentation;
8. provide a behavioral model with feedback; and
9. report performance.
The students raw scores (the number correct on each
subtest) are translated into one or more derived scores,
such as percentiles, grade equivalents or normal curve
equivalents, which relate the students scores to those of
the group on which the test was normed.
The percentile scores of the experimental and control
jgroup for the ITBS spring 1996-1997 were used as the pretest
and posttest for this study. A percentile score indicates
jthe percentage of students in the norming group who scored
Lower than a particular score. For example, students who
achieve at the median for the norming group (that is, equal
numbers of students scored better or worse than that score)
would have a percentile rank of 50, because their scores
exceeded those of 50 percent of the students in the norming
croup. If you ranked a group of 30 students from bottom to
top on test scores, the 25th student from the bottom would
score in the 83rd percentile (25/30 X 100 = 83.3).2
The National Percentile (NP) rank indicates the status
of relative standing of a student in comparison to other
students at the national level. For example, if a student
2Robert E. Slavin, Educational Psychology Theory and
Practice Fifth Edition (Needham Heights, MA: Allyn and Bacon,
1597), 536.
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arns a percentile rank of 70 on a particular test, NP means
:hat, on the average, that student scored better than 70
percent of the norm group. Norms are based upon a
istandardization group or a group that is purported to be
representative of a much larger population. These norms are
thus assumed to be representative of large groups.
An informal survey was used with the experimental group
to assess the effects of the Family Mathematics Workshop
approach on parent-child interactions with mathematics
homework (Appendix C). A Likert scale was used to elicit
the before and after responses of the parents. The scales
consisted of responses ranging from "a very effective
mathematics program" to "not an effective mathematics
pjrogram"; "very high degree" to "a limited degree"; "never
had trouble" to "always had trouble"; etc. (see Appendix C).
The mean range for the Likert scale is: a=1.00-1.49; b=1.50-
2. 49; C=2.50-3.49; d=3.50-4.49; e=4.50-5.49; f=5.50-6.00.
Research Setting
The study took place at an elementary school in the
DeJKalb County School system. This school is located in the
Southeastern area of Decatur, Georgia, a suburban area
within greater Metropolitan Atlanta, Georgia. DeKalb County
has 79 elementary schools, 10 middle schools, and 17
secondary schools. The county serves approximately 90,000
students (Pre-K - 12th grades). Of these, approximately
64
99.4 percent are from minority races and 42,735 of all
students in the county receive free lunch and about 9,877
student receive reduced priced school lunches.
This elementary school serves approximately 850
tudents in grades Pre-Kindergarten through Sixth. All of
he students live within a 2.6 mile radius of the school,
'he majority of the students come from middle to upper
iddle socioeconomic backgrounds. Achievement scores on
Itandardized achievement tests are consistently below the
national and state averages in all grade levels. Four
handred thirty (430) of the students in the school receive
free lunch and eighty-four (84) students receive reduced
p::ice school lunches. Ninety-nine and four tenth percent of
the students are from minority races. Ninety-seven and five
ttsnth percent of the students are black. At the time of the
workshop, there were five fifth-grade teachers. Four of the
fifth-grade teachers were black and live in the same
Southeastern DeKalb County area as the school community.
One of the fifth-grade teachers was White and did not live
the same area as the school.
Subjects / Sampling Procedures and Description
All fifth grade students and their parents were invited
to participate in the five workshops. Twenty students and
thiir parents signed up for the workshops. These students




control group was selected from the remaining fifth grade
students enrolled at this elementary school during the 1996
■■ 1997 school term. The matched samples method was used to
sielect the control group by matching the 1996 ITBS spring
composite pretest scores of the experimental group thus
producing closely comparable groups with respect to the ITBS
scores.
Treatment
The treatment for the study was an intensive parent
training workshop which provided parents with strategies,
g lines and activities to use at home to reinforce mathematics
skills that were being covered in their mathematics class at
school. The materials used in this study were based on the
principles outlined in the Math To Go component of the
Houghton Mifflin's Mathematics Program. The Math To Go
component was designed to help bridge the gap between home
ard school in an effort to improve students' mathematics
achievement. These materials were developed by the Houghton
Mifflin Mathematics Company.3 These materials also aim to
boost families' mathematical confidence, facilitate home
communication, family involvement, and improve the parents'
understanding of the mathematics curriculum. The Houghton
Mifflin rationale for their Math To Go materials states that
children's perceived abilities and their goals can be
3Houghton Mifflin Company, Math-to-Go. 1995.
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eflections of family members' attitudes toward mathematics.
[ath To Go is correlated to the concepts in the students'
lath textbook. Math To Go provides activities, games and
ome letters to reinforce skills in each module of the
students' mathematics textbook. The schedule and parent
letters were modeled after a Family Mathematics Workshop
conducted at the University of Southern Mississippi by
Chrislyn Zellars Luce in her dissertation.4
Five Family Mathematics Workshops were conducted for
the experimental group of twenty fifth-grade students and
ttaeir parents. The workshops were conducted in the
conference room of the community library, located
pproximately two miles from elementary school where this
budy took place. A typical session lasted four hours. The
jrkshops were held on the second Saturday of each month
smarting September 14, 1996, and ran through February l,
1!>97, (except for the month of December). The workshops
provided parents with instructional techniques, materials,
mathematics games and activities to reinforce mathematics
concepts at home. Materials were sent home with the
families at the end of each session.
Each of the Family Mathematics Workshops included eight
mathematics games and four home letters from the Math To r,n
component of the Houghton Mifflin's Mathematics Program.
The topics of the games correlated with mathematics concepts
w
4C. Zellars Luce, "The effects of the family math," 1994.
67
n the module that were covered in the student text for that
month. The parents and students took these games and were
nstructed to continue playing them each week at home.
Prior to the Workshops
Table 1. Schedule and Topics for Workshops
for Experimental Group
Dates Module Topic
/14/96 Module 1 Sections A-D (Patterns and Designs)
/12/96 Module 2 Sections A-D (Getting a Handle on
Numbers)
/09/96 Module 3 Sections A-D (Getting Your Money's
Worth)
/11/97 Module 4 Sections A-D (One World Many Parts)
/01/97 Module 5 Sections A-D (Faster, Higher, Stronger)
milv Mathematics Workshop Guidelines:
Students must have a parent with them when they attend
each workshop.
Attendance records will be kept.
Attending less than four (4) workshops, the student's
name will be dropped from the list.
Mathematics games and activities will be discussed and
played.
Mathematics concepts will be discussed.
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The Mathematics Workshops will focus on applying
mathematics concepts in everyday activities.
The Constructivist Teaching Model will be modeled in
each workshop.
All games and materials will be sent home at the end of
each workshop.
Students and parents will be asked to continue to play
the games each week at home.
All of the fifth grade students and their parents
received information describing the Family Mathematics
Workshop program which was entitled, "Family Mathematics on
the Go." In addition to the descriptive information,
parents received a contract stating their intentions to
participate in the program. Parent participants who signed
tie contract agreed to attend four of the five workshops,
tudents who did not return contracts did not participate in
le study. Students in the control group did not attend any
? the workshops, obtain any instruction in the Math To Go
games and activities or receive any materials used with the
:perimental group.
CHAPTER FOUR
ANALYSES OF THE DATA
Introduction
The purpose of this study was to determine the effects
of the Family Mathematics Workshop approach on middle grades
African American students' mathematics achievement and
parent-child interaction with mathematics homework.. The
mean achievement pretest scores from the 1996 and 1997 Iowa
Test of Basic Skills (ITBS) of students in the treatment
and control groups were compared using a one way analysis of
variance. Parents and students of the experimental group
completed an informal survey measuring parent-child
interactions with mathematics homework and attitudes toward
their child's mathematics educational program.
Two hypotheses were tested: HI states that there is no
significant difference in mathematics achievement as
measured by the Iowa Test of Basic Skills (pretest 1996 and
posttest 1997), of African American children whose parents
participated in a Family Mathematics Workshop and those of
African American children whose parents did not participate.
H2 states that there is no significant difference in the
parent/child interaction of the experimental group with
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iiathemati.es homework after the workshop than before the
vrorkshop.
Descriptive Data
Permission letters were sent to parents of all fifth
grade students at Chapel Hill Elementary. Of the 125
students in fifth grade, 28 (22 percent) returned the forms
indicating that they were willing to participate in the
Saturday workshops. Of the 28 students in the experimental
droup, 6.4 percent (8 students) did not attend at least four
ok the five workshops and were subsequently dropped from the
study. Of the 20 students who remained in the study, there
wsre eight males and twelve females. Table 2 illustrates
roup membership.
At the completion of the last workshop, all parents of
siudents in the experimental group received an informal
instrument measuring their involvement with their child's
mathematics homework before and after the Family Mathematics
Workshops and their attitudes regarding the workshops. Each
fj.mily received only one instrument, even if both parents
attended the workshops, of the 20 that were sent home, only
were returned, yielding a response rate of 60 percent.
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Results of Data Analyses
Null hypotheses #1, There is no significant difference
in mathematics achievement as measured by the Iowa Test of
Basic Skills (pretest 1996 and posttest 1997), of African
Anerican children whose parents participated in a Family
Mathematics Workshop and those of African American children
wiose parents did not participate was tested using the one
way analysis of variance.
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roup l: Experimental Group; Group 2: Control Group
Table 3 shows the results of the one way analysis of
variance. The computed F-ratio (1,38) of 1.606 when
compared to the critical value of 4.10 was not significant
at the .05 level. Therefore, the null hypothesis was not
rejected. Null hypotheses #2, There is no significant
ifference in the parent/child interaction of the
experimental group with mathematics homework after the
workshop than before the workshop was tested using a Likert
cale to elicit the before and after responses of the
parents of the experimental group. An informal survey was
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<jiven to the parents of the experimental group to determine
:.f the Family Mathematics Workshop Approach was effective in
increasing parent/child interaction with mathematics
lomework. Statistically there was no significant difference
ound in the amount of time that parents in the treatment
roup spent assisting their child with their homework before
nd after the workshop. Some of the responses however,
uggested that the workshop did influence parent/child
nteraction, such as Item #6 - How often do you play
mathematics games as a family? The following responses were
iven by the parents returning surveys: before the workshop
0 percent said 0 times per week; after the workshop only 30
ercent said 0 times per week. Item #8 - We understand the
lessons and assignments that are presented in our child's
Houghton Mifflin mathematics book. Before the workshop, 50
percent responded that they understood the lessons and
assignments to a limited degree. After the workshop, 60
percent said they understood to a moderate degree and 30
percent said to a high degree. Item #12 - Do you have
confidence in your ability to help your child with their
mathematics homework? Before the workshop, parents gave the
following responses: 30 percent said to a limited degree,
) percent said to a moderate degree, and 10 percent said to
a high degree. After the workshop, the responses were as
follows: 60 percent said to a moderate degree, 20 percent
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said to a high degree, and 10 percent said to a very high
degree.
Table 4. T-test for Paired Samples
Variable Pairs
2-Tail








SD SE of Mean t-value DF 2-tail Sig
-.4800 .552 .175
95% CI (-.875, -.085)
-2.75 .023
table value = 2.262
The calculated t-value (2.75) is greater than the table
value (2.262) so the null hypotheses is rejected (Table 4).
ftowever, statistically, the level of confidence is lowered





This study was designed to assess the effects of a
jamily Mathematics Workshop on African American middle
jrades students' mathematics achievement and on parent-child
at home interactions with mathematics school work. The
subjects in the study included two student groups of twenty
fifth grade students each - a control and an experimental
group - and parents of twenty children in the experimental
g.:oup volunteered to attend at least four of five Saturday
workshops designed to instruct parents on ways to help their
children in mathematics. All students attended an
ejementary school in the DeKalb County school system located
1» Decatur, Georgia, during the study period. The treatment
was administered over five Saturdays during the fall of
19f)6. Data were collected using the Iowa iw »* ■,■,„)..
Of
SkLUl (pretest spring 1996 and posttest spring 1997) and an
informal parent survey.
The results of the Iowa Tests were analyzed using a
onj-way analysis of variance procedure, with the .05 level
significance established to test the hypotheses. The
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t-test was used to analyze data from the informal parent
inventory.
This study attempted to answer the following questions:
1) What are the effects of a Family Mathematics Workshop on
fiddle grades African American students' mathematics
achievement?; and 2) Do parents indicate on an informal
purvey that the Family Mathematics Workshop increased
parent/child interactions at home with school work? This
study hypothesized that there would be no significant
difference in mathematics achievement as measured by the
lk>wa Test of Basic Skills (pretest 1996 and posttest 1997)
of African American children whose parents participated in a
Family Mathematics Workshop and those of African American
children whose parents did not participate. This study
further hypothesized that there would be no significant
difference in the parent/child interaction of the
experimental group with mathematics homework after the
workshop than before the workshop. Neither null hypothesis
wajs rejected.





1 hypothesis, it was concluded that parents and
ldren's participation in mathematics workshops did not
ect children's mathematics achievement or the at-home
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Discussion and Implications
Many African American parents may be complacent about
i:he low performance of their children in mathematics for
arious reasons. One reason may be that because of their
nsuccessful educational experiences in mathematics, they
eel their children have inherited poor mathematics skills.
other reason may be that they lack directions regarding
trategies to help their children. A report completed at
hn Hopkins University, in 1983, stressed that parents
already help their children; only 20 percent reported that
tiey never help their children with reading or mathematics
skills during the school year.1 Hence, family mathematics
workshops would be a method to show parents effective ways
to teach their children. Research showed that African
American parents have low expectations for their children in
mathematics. These low expectations may stem from the fact
that they are not cognizant of the skill levels required for
their children to be competitive with their peers, not just
inj this nation, but globally.
The family mathematics workshop is a method to inform
African American parents of the skills and thinking level
required for children to be proficient in mathematics.
Research suggested that parents can be a valuable resource
to the classroom teacher. Myers points out that parents can
M.S. Coleman, "A
involvement," 1991, 3-5.
federal report on parental
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!e trained for whatever task needs to be done.2 A Family
athematics Workshop would provide guidance to parents
nvolved in their children's mathematics educational
process. This will allow the parents and students to learn
from each other as they progress through activities.
JThe workshops were conducted in only five four-hour
essions. This was a relatively short period of time which
may not have been adequate to have a significant impact on
parental influence. The research literature does suggest
tjiat parent/child interaction increases with greater
parental involvement. Epstein's theory of overlapping
spheres of influences of families and schools on students'
learning and development and on family and school
effectiveness proposes that when the school and family unite
in a partnership for children, their overlapping spheres of
influence foster a positive attitude about mathematics at
home that helps children learn mathematics at school.3 He
listed several benefits from greater overlapping. For
example, when teachers make parent involvement part of their
regular teaching practice: (a) parents increase their
interactions with their children at home; (b) parents feel
moi-e positive about their abilities to help their children
in the elementary grades; (c) parents rate the teachers
2J.W. Myers, Involving parentsr 1985.
M.L. Epstein, "School/Family/Community Partnerships:
Caring for the Child we Share." Phi Delta Kappan 76 (May
(1995): 701-712.
79
higher overall; and (d) students improve their attitudes and
achievement.4
Further, response patterns from the informal survey
suggested that the Family Mathematics Workshop approach did
lave a positive impact on parent-child interaction with
lomework.
There is an ever increasing demand for a workforce that
s prepared to meet the demands of a technologically
ependent world. The African American student is not and
vrill not be prepared to enter this labor market, if current
trends in minority mathematical achievement persist.
Although student test scores were not significantly
affected, parental assistance of students in their
mathematics studies did rise. The workshops were important
a|nd may have long term benefits as parents:
- recognize disenchantment in the study of mathematics
by their children;
- become aware of low expectations of student
performance held by parents, teachers, and by
students;
- diagnose low self-esteem and self confidence which
undermines student motivation;
- identify inadequate student preparation in
mathematics;
J.
*H.J. Becker & J.L Epstein, "Parent involvement," 1982;
. Epstein, "Parents reactions," 1986.
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- learn the mathematical knowledge and skills required
at their children's grade level and use this
information to assess student and teacher
performance;
- become cognizant that mathematics is crucial to
success in education, vocation, and personal life;
- learn that mathematics is a continuous process where
the preceding level or element is a part of the
foundation for advanced courses;
- become proactive in obtaining help for children
having difficulties with mathematics - tutors,
workshops, seminars, etc.
Mathematics test scores may yet rise over the
intermediate to long term time frame as workshops teach
parents and/or students to recognize deficiencies and
attempt to provide corrective solutions.
The future ability of the United States to continue to
compete with other technologically advanced countries in
global markets lies in the capabilities, knowledge, and
skills of its human resources. Therefore, it is to
everyone's benefit to prepare non-Asian minority students
(lUacks, Hispanics, and Native Americans) who,
deimographically, will be in the majority in the twenty-first
century, to meet the future demands of the job market, thus
guaranteeing these pupils tools to achieve a decent standard
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f living. The nation must strive to insure that its human
esources are developed to the fullest.
Teachers and parents of African American students need
o set higher expectations for these students in
athematics, and the community as a whole should adopt
rograms that encourage the students to strive for
xcellence in mathematics.
Recommendations
Previous research on parental involvement in the
educational process indicates positive impacts on students'
achievement. Epstein's model of family-school relations
reflects the fact that at any time, in any school, and in
any family, parent involvement is a variable that can be
increased or decreased by the practices of teachers,
administrators, parents, and students. Programs and
practices can be designed, revised, and evaluated to learn
which variations produce greater school and family
effectiveness and student success.5 This study was also
limited by a sample size of only 20 fifth grade students in
thje experimental and control groups, respectively.
Based on the findings and conclusions of this study,
this following recommendations were made:
1. Further research is needed in assessing the long term
effects of parental participation in the Family
5J.L. Epstein, "Toward a theory of family and school
coijinections," 1987.
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Mathematics Workshop approach on students' achievement
in mathematics.
2. Research is needed using a larger sample size analyzing
the effects of participation in a Family Mathematics
Workshop.
J. Research is needed using the Family Mathematics
Approach assessing the long term effects of
participation in the Family Mathematics Workshop
continuously throughout the school year.
Individuals and groups of students should be required
to attend family mathematics workshops after having
been diagnosed with a weakness in a specific
mathematics concept or strand.
Schoolwide policies should be established to require
parent involvement as a major focus for bringing about
student achievement changes in mathematics.
Teachers should be trained to effectively implement
parent involvement to provide parents guidance with
helping their children with mathematics homework.
Incentives should be given to parents and teachers to
encourage effective parent involvement practices in
mathematics.
8. Parents should be recognized and awarded for consistent
involvement in helping their children with mathematics
homework.
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9. Family Mathematics Workshops should be made available
to all parents to guarantee support and guidance for




My name is (presenter's name ). I serve as the Mathematics Specialist here at (name of school).
This school term, I am providing a very special opportunity for you and your child. On Saturday,
September 28th, from 1:00 pm until 5:00pm, I will start the first of a series of five Family Mathematics
Workshops. I will sponsor these workshops to acquaint parents with mathematics materials that the
children are learning, a variety of games will be offered each evening. You and your child will come
together and play several educational games. The games will then be given to your child to keep and
it's absolutely FREE!!! You will walk away knowing that your child benefitted from the experience.
The first Family Mathematics Workshop is Saturday, September 28th at the (name of meeting
place). To attend, you MUST sign up in advance. Space is limited so I am asking that you return this
paper as soon as possible. The purpose of the Family Mathematics Workshops is to spark your child's
interest in mathematics, to teach concepts that children will need to know in their future careers, to
increase grades, and to help parents understand how to help their children with today's changing
curriculum. I need your help!!! I believe that every fifth grade child will benefit from the program if
he or she attends several of the workshops. I know that you may not be able to attend every session.
However, I'm asking that you commit yourselves to attending at least four (4) of the 5 sessions. I urge
you to do this for your child. I know that after attending the first Family Mathematics Workshop, you
will be so excited that you will not want to miss another.
Parents, please note that you do not need to be good in mathematics to be able to attend. The
games to be played are easy for adults yet challenging for your children. Please attend regardless of
how you or your child feels about mathematics. I believe that you will leave the program asking when
we can offer it again.
I hope that every parent will be able to come. The deadline to sign up is Tuesday, September
10th. However, I am asking that you sign up as soon as possible so I can get an idea of how many
games I will need. So please hurry and complete the attached sign up sheet
Because the program is offered for four hours I am offering light refreshments (cookies and
punch) during a 15 minute break at each workshop. I am looking forward to seeing you soon!
Sincerely,
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PLEASE RETURN THIS PAPER TO YOUR CHILD'S TEACHER
The schedule of all Family Mathematics Workshops is listed below: All ofthe Family
Mathematics Workshops will be held at the (name of meeting location).
Workshop 1 September 28th 1:00-5:00
Workshop 2 October 12th 1:00-4:30
Workshop 3 October 26th 1.00 - 5:00
Workshop 4 November 2nd 1:00 - 5:00
Workshop 5 November 23rd 1.00 -5:00
If you are interested in attending, please sign below and return this paper as soon as
possible.
Ifyou have any questions, please contact your child's teacher. I am looking
forward to seeing each ofyou on September 28th at the (name and address of meeting
place).
cut here and return bottom portion.
Yes, I want to be a part ofthe Family Mathematics Workshops offered by (name of
presenter). I understand that I am expected to attend the program with my child and




Child's Age Birth date
Homeroom Teacher
86
To the parents of :
(Date)
Dear Parents,
I would like to thank you for your interest in the Family Mathematics Workshops.
You have taken a positive step in helping your child excel in mathematics. The
response to the program has been overwhelming. I had more people ask to participate
than I could work with at this time. Therefore, I had to draw names and divide the
students into two sessions. Your child was chosen to attend the second session which
will begin after spring break. I hope that this does not inconvenience you. More




To the parents of '■
Dear Parents,
I would like to thank you for your interest in the Family Mathematics Workshops.
The response to the program has been overwhelming. I had more people ask to
participate than I could work with at this time. Therefore, we had to draw names and
divide the students into two sessions. Your child was chosen to attend this first session.
We will meet at the ( address where the workshops will meet) at 1:00 pm on Saturday,
September 28th. I will have several games ready to play. I am looking forward to
seeing you there.
Sincerely,
Please post this on your refrigerator!!
The schedule of all Family Mathematics Workshops is listed below:
Workshop 1 September 28th 1:00 - 5.00
Workshop 2 October 12th 1.00 - 5:00
Workshop 3 October 26th 1:00 - 5:00
Workshop 4 November 2nd 1:00 - 5:00
Workshop 5 November 23rd 1:00 -5:00
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APPENDIX B





















































































































































































DIRECTIONS: Read the following and select only one answer for each
question. Your answers will be kept anonymous.
1.) We feel the Houghton Mifflin mathematics program is
My opinion before attending My opinion after attending
the FamilyMath the FamilyMath
Workshop: Workshop:
a.) a veiy effective math program a.) a very effective math program
b.) an effective math program b.) an effective math program
c.) a moderately effective math program c.) a moderately effective math
program
d.) an effective math program d.) an effective math program
e.) not an effective math program e.) not an effective math program
2.) We feel our child
My opinion before attending My opinion after attending
the Family Math the Family Math
Workshop: Workshop:
a.) never had any trouble a.) never has any trouble
b.) seldom had trouble b.) seldom has trouble
c.) occasionally had trouble c.) occasionally has trouble
d.) always had trouble d.) always has trouble
understanding and completing math homework assignments.
3.) We feel our child has
My opinion before attending My opinion after attending
the Family Math the Family Math
Workshop: Workshop:
a.) very good confidence in his/her math ability a.) very good confidence in his/her
math abyity
b.) good confidence in his/her math ability b.) good confidence in his/her
math ability
c.) average confidence in his/her math ability c.) average confidence in his/her
math ability
d.) poor confidence in his/her math ability d.) poor confidence in his/her
math ability
4.) When completing math homework, our child
My opinion before attending My opinion after attending
the Family Math the Family Math
Workshop: Workshop:
a.) never showed anxiety a.) never shows anxiety
b.) seldom showed anxiety b.) seldom shows anxiety
c.) occasionally showed anxiety c.) occasionally shows anxiety
d.) always showed anxiety d) always shows anxiety
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5.) On an average, our child would have adult supervision with math
homework
My opinion before attending My opinion after attending
the FamilyMath the FamilyMath
Workshop: Workshop:
a.) less than one hour per day a.) less than one hour per day
b.) one hour per day b.) one hour per day
c.) two hours per day c.) two hours per day
d.) three hours per day d.) three hours per day
e.) more than three hours per day e.) more than three hours per day
6.) We play math games as a family
My opinion before attending My opinion after attending
the FamilyMath the FamilyMath
Workshop: Workshop:
a.) more than 3 times per week a.) more than 3 times per week
b.) 3 times per week b.) 3 times per week
c.) 2 times per week c.) 2 times per week
d.) 1 time per week d.) 1 time per week
e.) 0 times per week e.) 0 times per week
7.) Our child had fun playing the math games
My opinion before attending My opinion after attending
the Family Math the Family Math
Workshop: Workshop:
a.) very high degree a.) very high degree
b.) high degree b) high degree
c.) moderately degree c.) moderately degree
d.) undecided d.) undecided
e.) limited degree e) iimited degree
8.) We understand the lessons and assignments that are presented in
our child's Houghton Mifflin Math Book
My opinion before attending My opinion after attending
the FamilyMath the Family Math
Workshop: Workshop:
a.) very high degree a) very high degree
b.) high degree b.) high degree
c.) moderately degree c) moderately degree
d.) undecided 4) undecided
e.) limited degree e.) limited degree
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9.) We have high expectations in our child's ability to be successful in
mathematics.
My opinion before attending My opinion after attending
the FamilyMath the Family Math
Workshop: Workshop:
a.) very high degree a.) veiy high degree
b.) high degree b.) high degree
c.) moderately degree c.) moderately degree
d.) undecided d.) undecided
e.) limited degree e..) limited degree
10.) We keep up to date in what our child is learning in his/her regular
math class
our opinion before attending My opinion after attending
the Family Math the Family Math
Workshop: Workshop:
a.) very high degree a.) very high degree
b.) high degree b.) high degree
c.) moderately degree c.) moderately degree
d.) undecided d) undecided
e.) limited degree e.) limited degree
11.) We are involved in providing assistance to our child with math
homework
My opinion before attending My opinion after attending
the Family Math the FamilyMath
Workshop: Workshop:
a.) very high degree a.) very high degree
b.) high degree b.) high degree
c.) moderately degree c) moderately degree
d.) undecided d.) undecided
e.) limited degree e.) limited degree
12.) We have confidence in our ability to help our child with his/her
math homework
My opinion before attending My opinion after attending
the Family Math the Family Math
Workshop: Workshop:
a.) very high degree a.) very high degree
b.) high degree b.) high degree
c.) moderately degree c.) moderately degree
d.) undecided d.) undecided
e.) limited degree c.) limited degree
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17.)We most likely will use the Math To Go activities since
participating in the Family Math Workshop than if we had not
participated






18.) The Math To Go materials provided with a resource of games to
use to reinforce skills that were covered in our child's regular math
class






19.) The Math To Go materials proved to be an important resource in
helping our understanding of mathematical terms on homework
assignments






0.) The Family Math Workshop provided experiences that connected
aath concepts to everyday situations







13.) Our child had/has confidence in his or her math ability to a
My opinion before attending My opinion after attending
the Family Math the Family Math
Workshop: Workshop:
H kcT2* defiree a> ve<y «* *•«blugh degree b.)highd<See
h "SS? *""* c•> moderately degree
d.) undecided d.) undecided
e.)hmited degree e.) limited degree
14.) Our child is motivated in the area of mathematics
our opinion before attending My opinion after attending
the FamilyMath the FamifyMath
Workshop: Workshop:
a.) very high degree ^ ^^
ilugh degree b.) high degree
; ^H^S**" c)"iratelydegree
1) undecided d.) undecided
Rimmed degree e.) limited degree
15.) Our child's math grades reflect his/her level of performance in
mathematics to a
' opinion before attending My opinion after attending
'FamilyMath the FamilyMath
Vorkshop: Workshop:
.) very high degree ^ ^^
high degree b.) high degree
m?C1!Sy^^ c > moderately degree
Y™?? d.) undecided
e|)hmited degree e.) limited degree
l|6.) The math games and activities learned at the Family Math
workshop helped our child understand math concepts to a








Math to Go Activity
Fifth graders art learning how to find the perimeter (distance
around) ana ana (space enclosed) of rectangles. They find the
perimeter either by adding all four sides or by adding the length
and th« width and doubling the sum. They find the area by multi
plying the»length by the width.
We are surrounded by rectangles—walls, floors, windows, doors
tabletops. counters, cards, gardens, rugs, picture frames, and so '
forth. We often have reason to calculate perimeters and areas of
these common rectangles. Here is a game that will give your child
practice calculating both areas and perimeters of rectangles, and
then comparing their numerical values.
Material* Paper clip, spinner (below), paper, penal To use the
spinner, place the point of a pencil inside one end of the paper clip
and on the center of the spinner. 5pm the paper clip around the
pencil point with your finger.
Rules:
1. Player 1 spins the spinner two times to get the length and
width of a rectangle. He or she calculates
both the perimeter and the area. If the
perimeter number is greater than
the area number, Player 1 gets 2
points. If the area number is
greater than the perimeter
number, 1 point is subtracted
from any score the player has. If
the area and perimeter numbers
are eapa\. the player wins a
bonus of 5 points.
2. Player 2 now follows the same pro
cedure. They take turns until one of
them wins by getting 10 points.
« Houghion Muttn Compuiy. .Ml nghu rw«rv«d/5
spinner
Module 2: Section C 73
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I Math to Go Activity
Fifth graders are learning to read and write large numbers. They
read 3,567.102 as three million, five hundred sixty-seven thousand
one hundred two.This is a qame in which your fifth grader will prac-'
tice writing large numbers and comparing them to decide which is
thcgreatest.
Materials: 2 paper clips. 2 spinners (below), paper, pencil. Jo use
the spinner, place the point of a pencil inside one end of the paper
clip and on the center of the spinner. Spin the paper s'ip around
the pencil point with your finger.
Rules:
1. Player 1 spins both spinner 1 and spinner 2 and writes the
number, adding any necessary zeros to the right. For
example, if the spins are 4 and thousands, the player
writes 4,000.
2. Player 2 does the same.
3. On the next turn. Player 1 tries to build on to the left of
the number already written, adding zeros between the two
numbers if necessary. For example, if flayer 1 spins 213
and millions, and had already written the number 4,000,
the new number could be built on to the existing nu'mber'to
make 213,004.000. If building on is not possible, the
player starts a second number, and thereafter can build
on to either of them.
4. Play continues in this
way, with each player
.trying to build the
greatest number
possible.
5. After 10 turns each, the
player who has built the
greatest number wins.
« Houghion Milflin Company All rights reserved/5
spinner 1 spinner 2
Module 2: Section A 61
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0 Math to Go Activity
To explore number patterns, our math claee has learned to p\ay
the Maze Game. You and your fifth qrader can have fun playing
thie qame, and it will help your student understand what an equa
tion is—a number sentence stating that two quantities are equal.
The object of this game is for one p\ayer to set up a pathway
through the qameboard and then for another p\ayer to describe
the path by writing an equation. Finding number patterns and writ
ing number sentences is an important math skill in algebra.
Materials: A hundred chart (Activity Worksheet 1) to be used
as a gameboard; 10 counters, such as dried beans, buttons, or
pennies
Ruies:
1. Player 1 chooses a starting square and an escape square
and places a counter on each.
2. P'ayer 1 places more counters on the gameboard to repre
sent the turning points of the path through the maze.
3. Player 2 writes an addition equation, or number sentence,
to show what is added to each turning-point to get to the
next. For example, the equa- jtart
tion for the maze at right
would be: 1 + 30 + 2 + 20 + 3
+ 40 + 1 = 97
4. Player 2 follows the same steps
as Player 1. This time Player 1
writes the equation.
5. Play this game several times to
give both players practice creat
ing a maze and describing the




































































































& Houghion Mirtiin Company. AH rights reserved;5
!—► Escape
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) Math to Go Activity
• Fifth grade math students are \earninq that factors of a num
ber are numbers such that when multiplied together their product
is the original number. They are also learning that if a number is
divided by one of its factors, the answer will be the other factor,
with no remamder. For example, if 4 is one factor of 12, another is
12 * 4, or 3.
This is a game you can play with your fifth grader that will give
him or her practice in mentally dividing numbers by one factor to
find another.
Materials: Paper clip, spinner (below), paper, pencil. To use the
spinner, place the point of a pencil inside one end of the paper clip
and on the center of the spinner. Spin the paper clip around the
pencil point with your finger.
Rules:
* 1. Player 1 spins the spinner and writes a factor of the num
ber spun. Player 2 must divide the number spun by the
factor in order to determine the other factor. This should
be done mentally, if possible, and then checked either with
paper and pencil or with a calculator. ' ~
2. If Player 2 was successful. Player
2 gets a point. Otherwise, Player
1 gets a point. If the factor
named by Player 1 was not
really a factor, Player 1 loses a
point.
3. Now Player 2 spins a number
and names a factor of it for
Player 1 to mentally divide into
the number spun.
* 4. Play continues in this way until one
player wins by getting 10 points.
0 Houghion Mifflin Company. All rights reserved/5
spinner
Module 2: Section 0 79
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